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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma Mo XUMHUM Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TPEOOBaHMIA K Pe3yJIbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTrenbHON MPOrpaMMbl  OCHOBHOTO  OOIIero o0Opa3oBaHwMS,
npeactaBieHHplx B ®I'OC OO0, a Takxke Ha OCHOBE QeaepalibHON
pabodeil mporpaMMbl BOCITUTAHHS M C YYETOM KOHIICTIIIUHN MTPETOaBaHMs
ydeOHOro TmpeaMera «XHUMHS» B 00pa30BaTeIbHBIX OPTaHU3ALUIX
Poccuiickon ®enepanuu.

[MIporpamma mo XwMHM Ja€T TPEACTABICHUE O IIeIsAX, OOIIen
cTpaterni  OOydYeHHs, BOCIHUTAHUS ©  PA3BUTUSA  OOYYAIOLIUXCS
CpeacTBaMH  y4eOHOTO TIpeaMeTa, YCTaHaBIMBaeT  00s3aTeIbHOE
NpeIMETHOE COJep)KaHue, MpeaycMaTpUBaeT paclpeneieHrue ero Io
KJlaccaM M CTPYKTYPHPOBAHHE 1O pasieliaM M TeMaM HpOTrpaMMBbI IO
XHMUH, OMPEEISICT KOJIMICCTBEHHBIE U KAUECTBEHHBIE XapaKTCPUCTHKH
COJIEpKaHusl, PEKOMEHIyeMYIO IMOCJIeIOBATEILHOCTh U3YUCHUS! XUMHHU C
y4€TOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH
y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydJarommxcs,
orpenenseT BO3MOXXHOCTH TpeAMeTa JUIsl peaju3alid TpeOOBaHUM K
pe3ylbTaTaM OCBOCHHS OCHOBHOH 0OOpa30BaTeNbHOW MpPOTpaMMbl Ha
ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs, a TakkKe TpeOOBaHUU K
pe3yabTataM oOydYeHHs] XUMUHU Ha YPOBHE IIeJICH M3y4deHHsI MMpeaMeTa H
OCHOBHBIX BUJIOB yU€OHO-TI03HABATEILHON JESITEILHOCTH 00YJatoerocst
M0 OCBOEHUIO YY€OHOTO COJICPIKAHHS.

3HaHWE XUMHU  CIIY’)KUT  OCHOBOM  uis  (hOpMHpOBaHHMS
MHUPOBO33pEHUsT 00YyUaromIerocs, ero MpeACTaBICHU O MaTepuaIbHOM
eIWHCTBE MHpPA, BAXHYIO pOJIb WrpaloT (HoOpMUpyeMble XUMUEH
NPEJICTABICHUST O B3aUMOIIPEBPAIICHUSX OJHEPTUU U 00 DBOJIOIHH
BEIIECTB B TPHPONE, O TMyTAX PEIIeHUs TJI00ANbHBIX MPOoOIeM
YCTOHYHMBOTO Pa3BUTHsI YEIOBEUYECTBA — CHIPbEBOH, DHEPrEeTHUECKOM,
MUIIEBON M KOJOTHIECKON O€30MMacHOCTH, TPOOJIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIIOCOOCTBYET peall3allid BO3MOXKHOCTEW MJII CaMOPa3BUTHA W
GbopMUPOBaHUS KYJIBTYPHl JHYHOCTH, €€ OOmmeld W (yHKIMOHATHLHOU
IrPaMOTHOCTH;

BHOCHT BKJaaA B (OpMHpOBAHWE MBIIUICHUSI W TBOPUYECKUX
CIOCOOHOCTE 00y4aroumxcs, HABBIKOB UX CAMOCTOATEIbHOW y4eOHOM
HESITETbHOCTH, OSKCIIEPUMEHTAIBHBIX M WCCIEIOBATEILCKUX YMEHUH,



HEOOXOJMMBIX KaK B MOBCEHEBHOU XU3HH, TaK U B MPOPECCUOHATBHON
NEATENbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYyYHOTO MBILIUICHUS, 3aKJIaJIbIBACT
OCHOBBI IIEJIOCTHOTO B3IVISiJa HA €IUWHCTBO MPUPOABI M YEJIOBEKA,
SBJISICTCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUM €CTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0YyYaIOUINXCS;

CcrocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K
€CTECTBEHHO-HAYYHbIM 3HAHUAM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOU
BKJIaJl B DKOJIOTHYECKOE 00pa3zoBaHue 00ydaronInxcsl.

JlanHbie HampaBieHUS B OOY4YECHUHM XUMUU OOECIICUYUBAIOTCS
cnenu@UuKor CcoaepKaHusl Y4eOHOrO TIpenMeTa, KOTOPBIA SBIISACTCS
MeJaroru4ecky afanTUPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKU XMMUU Ha
OIPENICIIEHHOM JTare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro o00mero oOpa3oBaHHUs
OPUEHTHPOBAH Ha OCBOEHHE OOYYAIOIIMMUCS CUCTEMBI IEPBOHAYAIBHBIX
MOHATHUM XUMHUH, OCHOB HEOPraHMYEeCKON XHWMHM U HEKOTOPBIX
OTJEJIbHBIX 3HAYUMBIX IMOHATHI OPraHUYECKON XUMUHU.

CtpykTypa coaep:kaHusi IporpaMmsbl MO0 XUMHUU CHOPMHUpPOBAHA HA
OCHOBE CHCTEMHOro mnoaxoma K e€ wusyueHuro. Coaepxanue
CKJIQJIBIBACTCSI M3 CHUCTEMBl MOHATHM O XUMHUYECKOM JJIEMEHTE U
BEUIECTBE M CUCTEMBI MOHATHM O XuMu4yeckor peakuumu. OOe >TH
CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI IO MPUHIUIY MOCIEA0BATENBHOTO
pa3BUTHs 3HAHUM HAa OCHOBE TEOPETHMYECKUX MPEJACTABICHHI Pa3HOIo
YPOBHS:

—  AQTOMHO-MOJIEKYJISIDHOTO  y4€HUS  KakKk  OCHOBBI  BCETO
€CTECTBO3HAHUS,

— llepunomuueckoro 3akona [[. M. MenaeneeBa Kak OCHOBHOIO
3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— IpeNICTaBICHUN 00 ANEKTPOTUTUUECKON TUCCOIMAIlMY BEUIECTB B
pacTBopax.

Teopernueckre 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE YMIIMPUYECKHU
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIIEIOBATEIHLHO
OT OJIHOTO YPOBHS K JPYyroMy, BBIOJNHSAS (YHKIUA OOBSCHEHUS W
IPOTHO3UPOBAHUS CBOWCTB, CTPOCHUSI U BO3MOXHOCTEH MPAKTHYECKOTO
IPUMEHEHUS U TTOJIYYEHHS U3y4aeMbIX BELIECTB.

OcBoeHue mporpammbl MO0 XUMHUH CHOCOOCTBYET (OPMHUPOBAHUIO
IIPEACTABIICHNUS] O XUMUYECKOW COCTABIISIIOIIEN HAyYHOU KapTUHBI MUpa B



JIOTUKE €€ CUCTEMHOM MPUPOJIbI, LIEHHOCTHOIO OTHOILIEHUS K HAYYHOMY
3HAHUIO U METOJ]aM MO3HaHUA B Hayke. M3yueHne XuMuu MpOUCXOJHUT C
MPUBJICYCHUEM 3HAHUW M3 paHee HM3YYCHHBIX Y4YEOHBIX MPEAMETOB:
«Oxkpyxatomuii Mup», «buosorud. 5—7 kinacce» 1 «dusnka. 7 Kiacey.

[Ipu u3yueHUH XUMHH TMPOUCXOAHUT (HOPMHUPOBAHUE 3HAHUI OCHOB
XUMHUYECKONM HayKM KakK oO0JacTh COBPEMEHHOIO €CTECTBO3HAHMS,
MPAKTUYECKON NIEATEIbHOCTH 4YeJIOBEeKa U KaK OJHOrO M3 KOMIIOHEHTOB
MUPOBOWM  KyJbTYphl. 3ajadya ydyeOHOro TMpeaMera COCTOMT B
(OpMHUPOBAHUM CUCTEMbl XMMUYECKUX 3HAHUW — BaKHEHUIIUX (DAKTOB,
IIOHATHM, 3aKOHOB W  TEOPETUYECKUX  IOJIOKEHUU, JOCTYIHBIX
0000IIEeHNIT  MUPOBO33PEHUYECKOT0  XapakTepa, s3blka HayKd, B
MpUOOIIEHUU K HAYYHBIM METOJIaM IMO3HAHMS MPH U3yUYEHHUH BEIIECTB U
XUMUYECKUX peakuuid, B GOPMHUPOBAHUU U PA3BUTHUU TO3HABATEIBHBIX
YyMEHUH M UX MPUMEHEHUH B Y4eOHO-IIO3HABATEIILHOM M y4eOHO-
HCCIIEIOBATENIbCKON  JIeATEIbHOCTH, OCBOCHHMU TIPaBHJ 0O€30MacHOro
oOpallleHus C BeIIeCTBAMHU B IOBCEIHEBHOM JKU3HU.

[Ipu u3ydyeHHH XUMUU Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHUs
BaYXHOE 3HAYEHHUE MPUOOPEN TaKUe LIETH, KaK:

— (hopMupoBaHUE UHTEILIEKTYaIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSATHUIO
pereHnii, CmocOOHOW amanTUPOBATBCA K OBICTPO  MEHSIOITUMCS
YCIIOBUSIM JKU3HU;

— HAaINpaBJIEHHOCTh OOYYEHHUs Ha CHUCTEMAaTUYECKOEe MPUOOILECHHE
oOydJaronmmxcsi K CaMOCTOATEIHHON ITO3HABATEIIBHON JIEATEILHOCTH,
HAy4YHBIM METOJaM IO3HaHUsA, (POPMUPYIOIINM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUH;

— obecrnieyeHue YCIOBHUM, CIIOCOOCTBYIOIIMX IPUOOPETCHUIO
OOy4YarolMMHUCSL OMNbITa Pa3HOOOPA3HOW MEATEIbHOCTH, MO3HAHUS U
CaMOTIO3HAHUS, KIFOUYECBBIX HABBIKOB (KJIIOYEBBIX  KOMIIETEHITUN),
UMEIOIIUX  YHUBEpPCAJIbHOE  3HAY€HUE Il pa3JIMYHBIX  BHUJOB
NEeSTENbHOCTH;

— (opmupoBanue oOmeld (QYHKIUOHAIBHOW M €CTECTBEHHO-
HAyYHOM TPaMOTHOCTH, B TOM YHCJE YMEHUU OOBSCHATH U OIICHUBAThH
ABJICHUSL OKPYXKAIOIIET0 MUPA, UCIOJIb3YSl 3HAHUS U OIIBIT, MOTYYCHHbIE
Opy W3YYEHUU XHMHH, MPUMEHSATh WX TMpPU pEIIeHUH NpodsiieM B
MOBCEAHEBHOM KU3HU U TPYAOBOU JEATEIHHOCTH;

— (opMupoBaHuE y 00YYaIOUIUXCS TYMaHUCTUYECKUX OTHOILICHUH,
MOHUMAHUS  IIEHHOCTHM  XUMHUYECKUX 3HAHUW 11 BBIPAOOTKH



AKOJIOTUYECKU IIE€JI€CO00Pa3HOTO TOBEACHHUS B OBITY W TPYIOBOMN
NEATEIbHOCTH B LIEJIAX COXPAHEHUS CBOErO 3JI0POBbSI U OKpYKaloIIeH
NIPUPOJHOMN CPEbI;

— pa3BUTHE MOTHBAlMM K OOy4YeHHIO, CHOCOOHOCTEH K
CAMOKOHTPOJKD M  CaMOBOCHUTAaHUIO HAa  OCHOBE  YCBOCHMS
0O0IIeYeIIOBEUECKNX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouss ¥ HANPaBICHHOCTH JlalbHEHIIero o0yueHusl.

OO61iee 4KCciI0 YacoB, OTBEEHHBIX JI1 U3YYEHUS] XUMUU Ha YPOBHE
OCHOBHOT'O 00IIIero 00pa3oBaHus, cocTaBiiseT 136 yacoB: B 8 kiacce — 68
yacoB (2 yaca B HeJleli0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COILEP KXAHUE OBYYEHUSA

8 KIIACC

IlepBoHauya/JbHbIe XUMHYECKHE TOHATHS

IIpenmer xumuu. Posib XvmMuM B JKH3HH YeEJNOBEKa. XHUMUSA B
cucreMe Hayk. Tema u BemecrBa. (DPU3WUYECKHE CBOWCTBA BELIECTB.
ArperaTHoe cocTossHUE BelecTB. [loHsATHE 0 METOAaX MO3HAHUS B XUMUH.
UucTtele BemiecTBa U cMecu. CiocoObl pa3jieieHus: cMecei.

ATOMBI W  MOJIEKYJIbl. XUMHUYECKUE 3yeMEHTbl. CHMBOJIBI
XUMHUYECKUX 3JeMeHTOB. IIpocThle M ClOXKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuueckass QopMyna. BalleHTHOCTP aTOMOB  XMMHYECKUX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENbHAs
atomHast Macca. OTHOCUTENIbHAs MOJEKYJIsIpHas Macca. MaccoBasi 1oJis
XUMHUYECKOTO AJIEMEHTA B COCTUHEHUMU.

KomnuectBo BemectBa. Monbs. MossgpHass macca. B3anMocBsi3b
KOJIMYECTBA, MAcChl M YHCIA CTPYKTYPHBIX €IUHUI BemecTtBa. Pacuérsl
o GopMyJIaM XUMHYECKUX COCTUHEHUI.

Ou3nuecKre U XUMUYECKUE SIBICHUS. XUMUYECKash peakiusi u eé
NPU3HAKUA. 3aKOH COXPAHEHHUS MACChl BEMIECTB. XUMHUUYECKUE YPABHEHUSI.
Knaccudukanus XuMHUECKMX peakiuil (COeIUHEHMs, Pa3I0KEHUS,
3aMeleHus, 0OMCHA).

Xumuueckuit IKCnepumenm:

3HaKOMCTBO C XHMHUYECKOM TMOCyIOH, MpaBwiamMu pabOThl B
Ja00paTOpuu U MpuéMaMu 00paIieHus ¢ J1a00paTOPHBIM 000PYAOBAHUEM,
U3Y4YEHHE U ONUCaHue (PU3NYECKHX CBOMCTB 00pa3lloB HEOPraHUYECKUX
BEIECTB, HaOmO/eHne (Qu3nuecknx (IUIaBJIieHWE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYNKE, KHUIIEHUE M KOHAEHCAlMsl BOJbI) H
XUMUYECKUX (FOpEHHE CBEYM, NPOKAIMBAHHE MEIHOM IPOBOJIOKH,
B3aMMOJICCTBHE Meja ¢ KUCJIOTOMN) sIBJIEHUM, HAOIIOJEHUE U OMKMCAHUE
NPU3HAKOB MPOTEKAHUs XUMHUYECKUX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICIICTBIE CEPHOM KHUCIOTHI C XJOPUIAOM Oapusi, pa3ioxKeHHUe
ruapokcuna Menu (II) mpu HarpeBaHuM, B3aMMOJEHCTBHE >Kele3a C
pactBopoM cosiu Meau (II), u3yuenue cnocoOOB paszzielieHus CMecei: ¢
MOMOIIbI0O MarHuTa, (UIBTPOBAaHUE, BbIAPUBAHUE, JUCTUILIALIMS,
xpomarorpadus, MpoBEACHUE OUUCTKHU MOBAPEHHON COJIM, HAOIIOIEHUE U
ONKMCAHUE PE3YJIHTATOB IPOBEACHHS OINbITA, WILTIOCTPUPYIOLIETO 3aKOH
COXpaHEHUs MAcCChl, CO3/IaHNE MOJEIIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).



BaxHeiiue npeacTaBUuTe M HEOPraHNYECKHX BELECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopon — aneMeHT u
pocToe BellecTBo. HaxoxkieHue Kucioposa B mpupoze, pusnueckue u
XuMuyeckue cBoiictBa (peakuuu ropenus). Oxcuabl. IIpumeHeHue
kuciaopona. CrocoObl TOMyuYeHHUs KUCIOpoJa B JIabopaTOpuu H
npoMmblluiIeHHOCTH.  KpyroBopor kuciopona B npupoge. O30H —
AJJIOTPOTIHASA MOAUDUKAIMS KUCIOPOA.

TennoBoit 3hPeKkT XUMHUYECKOW peakluH, TEPMOXUMHYECKUE
YpPaBHEHHMS, DK30- M HDHIAOTEPMHUYECKHE peakUuu. TOIUIMBO: yrojp H
METaH. 3arps3HEHUE BO3/AyXa, YCHJICHHE MapHUKOBOTO 3ddekTa,
pa3pylLIeHre 030HOBOTO CJIOA.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHne Bogopoaa B
npupoze, GU3NUecKue U XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnotsl u conu.

MoutsipabIii 00BEM Ta30B. Pac4€Thl 10 XUMUYECKUM YPaBHCHHUSIM.

dusnueckne CBOMCTBA BOAbL. Boxa kak pactBoputenb. PacTBopsl.
HacellieHHbIE M1 HEHACBIIIEHHBIE PAaCTBOPBL. PacTBOpUMOCTH BELIECTB B
BoZe. MaccoBas 1oJi1 BEIIECTBA B PACTBOpE. XHMHUYECKHE CBOMCTBA
BoAbl. OcHOBaHusA. Ponb pacTBOpOB B NPUPOJE M B JKU3HU YEJIOBEKA.
Kpyrosopot Bozbl B ipupo/ie. 3arpsi3sHeHUE NpUpoAHbIX BoJ. OxpaHa u
OUYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus  HEOpraHMYECKUX  COEAMHEHUI. Okcuppl.
Knaccudukanus okcuaoB: cojieoOpasyromine (OCHOBHBIE, KHUCIOTHBIE,
ampotepHpie) W  HecojeoOpasyromue. HomeHkmaTypa  OKCHIOB.
DuU3NUECKUE U XUMAYECKHUE CBOMCTBA OKCUIO0B. [loiryueHne okcuaos.

OcHoBaHusl. Knaccuduxanus OCHOBAHMIA: ménoun U
HepacTBOpUMbIE OCHOBaHUA. HomeHkiarypa ocHoBaHui. dusnyeckue u
XMMHUYECKUE CBOMCTBA OCHOBaHUU. [loyyeHrne OCHOBaHU M.

Kucnorel. Knaccudukaruss kucnotr. HomeHkmatypa KHCIOT.
Pu3nUeCcKre 1 XUMUYECKHE CBOMCTBA KUCIIOT. Pl aKTUBHOCTH METAILIIOB
H. H. bekerona. [lonydyeHnue Kucmior.

Commn. Homenknarypa coneid. PU3nyeckue 1 XMMUYECKUE CBOMCTBA
conen. [lomyuenue coinen.

'eHeTnueckass  CBSI3b  MEXAY  KJaccaMuM  HEOPTraHUYECKUX
COEIMHEHU.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OMNPENEIICHUE COJEpkKaHUs KHUCIOpoAa B BO3IYXE,
noJjilyueHue, cCoOupanue, pacro3HaBaHUuE U U3yUYE€HUE CBOMCTB KUCIOPOa,



HaOIOZICHUE B3aWMOJICHCTBUS BEIIECTB C KHUCJIOPOJOM U YCJIOBUS
BO3HUKHOBEHHUSI M TMPEKpAIllCeHUs] ropeHust (Mmoxkapa), 03HAKOMJIEHUE C
oOpasliaMy OKCHJOB M OMNHCAaHUE WX CBOMCTB, MOJIy4eHHUE, COOMpaHUE,
pacno3HaBaHWe M M3y4YE€HUE CBOWCTB  BojJopoia  (ropeHwue),
B3aUMoOJielicTBUEe Bojgopona ¢ okcupoM wmeau (1)  (Bo3MoxkHO
WCIIOJIb30BAHUE BHJICOMATEPUAIOB), HAONIOACHUE O0Opa3IoB BEIIECTB
KOJIMYECTBOM 1 MoJib, uCCleIOBaHHE OCOOEHHOCTEW pacTBOPEHUS
BEILECTB C PA3JIMYHOW PACTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C
OIPEIEIEHHON MaccOBOH noien PACTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METa/UIaMU (HATPUEM U KaibleM) (BO3MOXXHO
HCMOJIb30BaHUE BHUJIEOMATEPHUAIIOB), HCCIICIOBAaHNE 00pa3IoB
HEOPraHWYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOICHHE U3MEHEHUS
OKpacKu HMHIMKATOPOB B pAacCTBOPAX KHUCIOT M IIEJIOYEH, HU3y4YEHUE
B3auMojierictBusl okcupa meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KMCJIOT €  METAJUIaMH, pEaKUMd  HEUTpanu3alud, IIOJYyYEHHE
HEPACTBOPUMBIX OCHOBAHHWI, BBITECHEHUE OJHOTO METajula JAPYTUM H3
pacTBOpa COJM, PEIICHHE OSKCIEPUMEHTAIBHBIX 3aJad4 II0 TEMeE
«BaxkHen1me Ki1acchl HEOPraHMYECKUX COCIUHEHUI.

Iepuonuueckuii 3akoH U [lepuoanyeckas cucreMa XUMHYECKUX
jaemenToB JI. M. MengeneeBa. CrpoeHne aroMoB. XHMH4YeCKasl
cBs13b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIEC PEAKLIMHU

[lepBble TOMBITKM  KJIacCU(PUKAIMM XUMHYECKUX 3JIEMEHTOB.
[lonsiTue O  rpynmax  CXOJHBIX  AJIEMEHTOB  (IIEJIOYHBbIE U
IEJI0YHO3EMEIbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIC T'a3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yoT aM(pOTepHbIE OKCHIIBI ¥ TUIPOKCHIBI.

Ilepuognueckuii 3akoH. Ilepuognueckass cucremMa XUMHUYECKUX
sanemenToB Jl. . MenneneeBa. KopoTkonepruoaHas u IJIMHHOIIEPUOAHAS
dopmbr  [lepuognyeckoit cuctempl XuMHuueckux dnementoB JI. M.
MenpneneeBa. Ilepuonel u rpynmnsl. PU3HYECKUM CMBICH MOPSAKOBOIO
HOMEpa, HOMEPOB MEPHUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTrOMHBIX siiep. M30TOmNbI. DNEKTPOHBI.
CtpoeHue 3JEKTPOHHBIX 000J0YEeK aTOMOB MEPBBIX 20 XUMHUYECKUX
anemeHToB  llepmommueckon  cucrembr .  W.  Menneneesa.
XapaKTEepUCTUKA XHUMHUYECKOTO DJJIEMEHTa [0 €ro IIOJOXKEHUIO B
[Tepuomnueckou cucreme . 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHUS paguyca aTOMOB XUMHUYECKUX
AJIEMEHTOB, METANIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM H
MEPHUOIAM.



3nauenue Ilepmoamueckoro 3axkoHa u Ilepmoanueckoil cCUCTEMBI
XUMUYECKUX DJJIEMEHTOB Il Pa3BUTUS Hayku M mnpaktuku. [ W.
MeneneeB — y4€HbIA U TPAXKIAHUH.

Xumnueckas cBsi3b. KoBaneHTHast (OJsIpHASI U HETIONISIPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKHUX IEMEHTOB. IOHHas CBSI3b.

Crenenb okucneHusi. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
[Ipoueccsl  OKUCIEHMST U BOCCTaHOBJIEHMS.  OKucCAUTENIM U
BOCCTaHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB  BEIIECTB  METAVIOB M  HEMETaJIOB,
B3aUMOJICHCTBUE TUAPOKCH/IA [IMHKA C PACTBOPAMH KHCIOT U ILIEJIOYEH,
IIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIIMX IPUMEPBl  OKUCIUTEIIBHO-
BOCCTAHOBUTENIbHBIX  peakUMidl  (TOpeHue, PEeakUuu  Pa3I0oKEeHHUs,
COCTMHEHUS ).

Mesrcnpeomemmnuwie ceasu

Peanuzanuss MeXNpeaIMETHbIX CBSI3€M MPU U3YYEHUU XUMHUU B 8
KJIaCCE OCYILECTBIISIETCS YEPE3 UCIIOJIb30BAHUE KAK OOLIMX €CTECTBEHHO-
HAy4YHBIX IOHATHM, TaK W IOHATHM, SBISAIOIINUXCA CUCTEMHBIMHU IS
OTJIEIIbHBIX IIPEAMETOB €CTECTBEHHO-HAy4YHOI'O IUKJIA.

OO011ue ecTecTBeHHO-HAYYHbIE TIOHATHS: HAYyYHBIM (PakT, TUoTe3a,
Teopus, 3aKOH, aHaliu3, CHUHTE3, KJIacCH(PHUKALUs, TEPUOJTUIHOCTD,
HAOJIOJIEHUE, DJKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHUE, MOJIENb,
SIBJICHHE.

@®u3uka: MmaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUYECKHI 3apsil, BEIECTBO,
TENO0, O00BEM, arperaTHoe COCTOSHUE BEIECTBA, ra3, (U3NYECKue
BEJIMYMHBI, €AMHULBI U3MEPEHMSI, KOCMOC, IUIaHETHI, 3BE31bl, COoHIE.

buonorus: porocuntes, apixanue, buochepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOIDI,
II0JIE3HBIE UCKOIIaeMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHYECKasi peaKkIus

Ilepponmueckunn 3akoH. llepuoanueckas cucremMa XUMHYECKUX
anemeHToB J[. 1. MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B
U3MECHEHUM CBOWCTB XMMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX NEPHOIOB,
Kalus, KaJIbIMs W HUX COCAMHEHUM B COOTBETCTBUU C IIOJIOKEHHEM
a11eMeHTOB B lleproaudeckon cuctemMe U CTPOCHUEM X aTOMOB.



Crpoenue  BemiecTBa: BHJAbl  XUMHYECKOM  CBSI3U.  TuIbI
KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKY U BUIA XUMHUYECKOU CBSI3H.

Knaccudukanums u HOMEHKIATypa HEOPraHUYECKHUX BEIIECTB.
XUMHYECKUE CBOMCTBA BEMIECTB, OTHOCAIIMXCS K Pa3jIM4YHBIM KilaccaM
HEOPraHMYECKUX COCIMHEHUM, TECHETUYECKas CBS3b HEOPraHUYECKUX
BEILIECTB.

Knaccudukanus XUMUYECKUX peakluuid M0 pa3iudyHbIM MpHU3HAKAM
(O 4MCIly ¥ COCTaBY YUYacCTBYIOIIMX B PEAKIIMHU BEIIECTB, [0 TEMIIOBOMY
s dexTy, M0 U3MEHEHUIO CTCTICHEW OKUCIICHUS XUMUYECKUX JIEMEHTOB,
0 00paTUMOCTH, TI0 YUACTHUIO KaTalu3aropa). JK30- U SHI0TEPMUUYECKHUE
peaKkuun, TEPMOXUMUYECKUE YPABHEHHS.

[Tonstue o ckopocTH XuUMHYecKOM peakuuu. I[loHstue 00
o0OpaTUMBIX W HEOOpaTUMBIX XHUMHUYECKHX peakuusx. [loHstue o
TOMOI'€HHBIX U Te€TepOreHHbIX peaknuax. [lonstue o karamuse. [lonstue
O XHMHUYECKOM paBHOBecuH. DakTopbl, BIHSOIIME HA CKOPOCTh
XUMHAYECKON PEAKLIUH U MOJ0KEHNE XUMAYECKOTO PAaBHOBECHSI.

OKMCIINTEIbHO-BOCCTAHOBUTEILHBIC pE€aKuuu, 3JI€KTpOHHBII>i
0ajlaHC  OKHMCJIUTEILHO-BOCCTAaHOBUTEIILHOM pCaKIuu. CocraBieHue
ypaBHeHI/Iﬁ OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaI(]_II/Iﬁ C

MCITOJIb30BAaHUEM METO/1a AJICKTPOHHOTO OajaHca.

Teopusi DAEKTPONMTUYECKOM IUCCOLMALMU. DJIEKTPOJIUTBHI U
HEAEKTPONIUThL. KaTHOoHBI, aHHOHBI. MeXaHU3M IUCCOLHALINU BEIIECTB C
pa3IMYHBIMK  BUAAMU XUMHUYECKON CBsA3u. CTeneHb JUCCOIUAIIMH.
CuiibHBIC U CJIA0bIE IEKTPOJIUTHIL.

Peakiuu nonHoro oOMeHa. Y clioBUs MPOTEKaHUS peaKIIUi HOHHOTO
oOMEHa, TMOJHbIE M COKpalIEHHbIE MOHHBIC YPaBHEHUS pPEaAKIUH.
CBoiicTBa KHCJIOT, OCHOBAaHWW W COJEH B CBETE MPEICTaBICHUN 00
ANEKTPOIUTUYECKON Jucconranuu. KadecTBeHHbIE peaklMh Ha HOHBI.
[TonsATHE O TUIPOTU3E COJIEN.

Xumuueckuii IKChepumenm:

O3HAKOMJIEHME C  MOJEISIMHU  KPUCTAUIMYECKUX  PELIETOK
HEOPTaHUYECKHUX BEIIECTB — METAIOB M HEMETAIUIOB (TpaduTta 1 anmasa),
CIIOKHBIX BELIECTB (XJIOpUJIAa HATpHUS), HCCIEIOBAHUE 3aBUCUMOCTHU
CKOPOCTH XMMMUYECKOW pEaKIMM OT BO3JEUCTBUS PA3IMUHbBIX (AKTOPOB,
UCCIIENOBAHUE DJJIEKTPONPOBOJHOCTA PACTBOPOB BEILIECTB, IMpOLECCa
JUCCOLIMAIIMN KHUCJIOT, IIeloYed U cosied (BO3MOKHO HCIOJIb30BaHUE
BHJIEO MATEPHUAJIOB), MIPOBEJCHNUE OIBITOB, UIUTIOCTPUPYIOLIUX MPU3HAKU



OpOTEKaHUs peakuuid HOHHOro oOMeHa (oOpazoBaHue Ocajka,
BbIICJICHUE Ta3za, 00pa30BaHUE BOJBI), OMNBITOB, HILTIOCTPUPYIOIIUX
IpPUMEpPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuMid  (ropeHue,
peaKluu pasjoKEHUs, COCAMHEHHUs), pPaclO3HaBaHUE HEOPraHUYECKHX
BEUIECTB C TOMOIIBI0 KAaYeCTBEHHBIX pEaKUUWd Ha HOHBI, pELICHHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtajuibl 4 MX coeJUHEHUA

OOmiass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKucieHus. CTpoeHue U (u3nueckue
CBOMCTBA MPOCTHIX BELIECTB — TAJION€HOB. XUMHYECKUE CBOMCTBA Ha
npuMepe XJiopa (B3aMMOJEHCTBME C METajulaMH, HEMeTaJlIaMH,
miesoyaMu). Xiaopoogopoa. CosisiHas KUCIOTa, XUMUYECKHE CBOMCTBA,
[OJyyeHue, IpuMeHeHue. JleficTBue xjopa U XJOpPOBOJAOpOJa Ha
OpraHu3M uesoBeka. BaxkHelye XJI0puibl U UX HaXOXKIECHHUE B IPUPOJIE.

Obmas xapakrepuctuka 3aeMeHTOB VIA-rpynmbel. OcoGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEepHble CTeneHu okucieHus. CrTpoeHue u
¢u3nuyecKkue CBOWMCTBA MPOCTBIX BEIIECTB — KHUCIOpPOAA U CEPBIL.
AnnotponHsle MOAU(UKAIIMM KUCIOPOAa U cepbl. XUMUYECKUE CBOICTBA
cepbl. CepoBOIOPOJ, CTpOEHUE, (PU3NYECKUE U XUMHUYECKHE CBOMICTBA.
Oxcupl cepbl Kak MpeJCTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KHCIIOTa,
(bu3MYecKre 1 XUMUYECKHUE CBOMCTBA (00IHE KaK MPEeJACTaBUTEINs Kacca
KUCJIOT U crienuuyeckue). XUMUUECKHE PEaKLUH, JIEKALUIUE B OCHOBE
IPOMBILUIEHHOTO CIOc00a IMOJIyd4eHUs CEepHOM KucioTel. IIpumenenue
cepHoil kuciotel. Cojiu CEpHOM KHCIOTHI, KaYeCTBEHHAsl pPEakIMs Ha
cynabdar-uoH. Haxoxxnenwe cepsl M €€ COEAMHEHUNW B TPUPOJE.
XUMHUYECKOE 3arpsA3HEHHE OKpPYXaloIlel Ccpelnbl COEIMHEHUSIMU CEpBbI
(KUCIIOTHBIE JOKIM, 3arps3HEHHUE BO3/yXa M BOJOEMOB), CIOCOOBI €ro
MPEeIOTBPALLCHUSL.

OOmasi xapakrepucTuka 3JeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTEpHbIE CTENEHH  OKHCIeHus.  A30T,
pacnpocTpaHeHUe B IpUpoAe, (PU3MUECKUE U XHUMUYECKUE CBOMCTBA.
KpyroBopot a3zota B npuponae. AMMHaK, ero (pU3NUEeCKUe U XUMUYECKHUE
CBOICTBa, MOdy4YeHUE U npuMeHeHne. Conu aMMOHHUS, UX PUBNYECKUE U
XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHBI
aMMOHHUA. A30THasi KUCIIOTa, €€ MOoJyYeHue, PU3nUecKue U XUMMUUECKHE
CBOMCTBA (00IIME KaK MPEJCTAaBUTEISI Kilacca KUCIOT U creruduaeckue).
Hcnonp30BaHnEe HUTPATOB M COJIEH aMMOHMSI B KaU€CTBE MHUHEPAIbHBIX
yaoOpeHuil.  XUMHYECKOE  3arpsi3HEHHUE  OKpYXKaIoleH  cpeabl



COCTMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE BO3/yXa, MOYBBI
u  BomoémoB). Docdop, amrorpomHbie Momupukanuu docdopa,
dbuznyeckue u xumuueckue cpoiictBa. Oxcun pocdopa (V) u dochopnas
KUCIOTa, (U3MYECKUE W  XMMHUYECKHE CBOMCTBA,  IOJy4YEHUE.
Hcnonp3oBanne hochaTtoB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

Obmas xapakrepuctuka 3aeMeHTOB [VA-rpynmbel. OcobeHHOCTH
CTPOCHHSI aTOMOB, XapakKTEepHbIE CTEIEHU OKHUCICHUA. YTIEpOs,
AJUTOTPOIHbIE MOAU(PUKALIMY, PACTIPOCTPAHEHUE B MPUPOJIE, PU3HUECKUE
U XUMUYECKUEe cBoicTBa. AncopOuus. KpyroBopot yriepoia B mpupo/ie.
Oxcupapl yriepoja, ux (pu3nueckrue U XUMHUYECKHE CBOICTBa, JEHCTBHE
HA JKMBBIC OPraHU3MBbI, MOJYYCHHE U TPUMEHEHHE. DKOJOTHYECKHUE
po0JIeMBl, CBsI3aHHBIE ¢ OKCUAoM yriepoaa (IV), runoresa riodanbHOTO
NOTEIUICHUs KJIMMara, MapHUKOBBIA 3 dexT. YronbHas KucioTa U eé
COJIM, UX (QU3NYECKHMEe M XHUMHYECKHE CBOMCTBA, IIOJyYCHHE U
MPUMEHEHUE. KauecTBennass  peakuus Ha  KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIWLMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KakK O
COCIMHEHMSIX yriiepoaa (MeTaH, 53TaH, OTUJIEH, AaleTUJIEeH, 3TaHOJ,
TIIMLEPHH, YKCyCcHas kucnota). [IpupoaHbie HCTOYHUKU YIJIEBOJAOPOIOB
(yrosb, mpupoAHBINA Ta3, HEPTH), MPOAYKTH UX MepepadboTku (OEH3MH),
UX pOJib B OBITY U IPOMBIIUIEHHOCTH. [oHsATHE O OMOTOTHYECKH BAYKHBIX
BELIECTBAX: JKUpax, OeJKax, YrJIeBoJax — U UX POJIM B KU3HU YEJIOBEKA.
MatepuanbHO€ €IMHCTBO OPTAaHUYECKUX U HEOPTAaHUUECKUX COCAMHEHUA.

Kpemuuii, ero gpusndyeckue 1 XUMUYECKUE CBOMCTBA, MOJIyUYE€HUE U
npumeHenue. CoeMHeHHs] KpeMHUs B nipupoje. OO1iue npeacTaBieHus
06 okxcune kpemHus (IV) u kpemHueBoit kucinore. CHIUKaThl, HX
UCIIONIb30BaHME B OBITYy, B  TNPOMBIIUICHHOCTH.  Bakneime
CTPOUTENbHBIE MaTepuajbl: KepamHhKa, CTeKJo, IIeMEeHT, O€eToH,
xene300eroH. [Ipobiembl 6€30macHOTO MCHOJIB30BAHUS CTPOUTENBHBIX
MaTEpHaJIOB B MOBCETHEBHON KU3HU.

Xumuueckuit IKCnepumenm:

M3y4YeHHE OOpa3I[0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTBI, TPOBEJACHUE KAuYeCTBEHHBIX pPEaKIUi Ha XJIOPUIA-UOHBI H
HAOJIIOICHHE TMPU3HAKOB WX MPOTEKAHMS, OIMbIThI, OTPaKAIOIIHUe
¢u3nUeckue M XHMMHUYECKHME CBOMCTBAa TaJlOTEHOB M WX COEIMHEHHM
(BO3MOXHO  MCIIOJIb30BAaHUE BUACOMATEPUATIOB), O3HAKOMJIEHHUE C
oOpa3namu XJOpHA0B (TaJOT€HHIOB), 03HAKOMJIEHHE C 00pa3laMu Cephl



n e€ COoeNMHEHUSMHU (BO3MOXKHO HCHOJb30BAHUE BHICOMATEPHUAIIOB),
HaOMrOfIeHUE  Mporiecca OOYIJIMBaHUS  caxapa TOJ  JICHUCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, U3YUYEHHE XHMHUYECKUX CBOMCTB
pa30aBJIEHHON CEpHOI KUCIIOTHI, MIPOBEJACHUE KAUYECTBEHHON peaklny Ha
cynb(haT-uOH U HaONIOIeHNEe TpU3HaKa €€ MPOTEKaHus, O3HAKOMIICHHUE C
dbu3nuecKkuMu cBOCTBaMH a30Ta, pochopa u uX coenHEHU (BOZMOKHO
MCIIOJIb30BaHUE BHICOMATEPUANIOB), 00pa3laMu a30THBIX U (HOCPOPHBIX
yA00OpeHui, TmoyydyeHue, coOupaHue, pacrno3HaBaHUE U HU3YUYEHUE
CBOWCTB aMMMaKa, POBEICHUE KAUECTBEHHBIX PEAKIIMI Ha HOH AMMOHUS
u dochar-uoH U U3yYeHUE NPU3HAKOB UX MPOTEKAHMSI, B3aUMOJICHCTBUE
KOHLICHTPUPOBAHHOW  a30THOM  KHUCIIOTBI C  MeAbl0  (BO3MOYKHO
HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), U3YUYCHHE Mozenen
KPUCTANIMYECKUX PEIIETOK anMasa, rpadura, QyaepeHa, 03HAKOMIICHHE
C TPOLECCOM aJCOpPOIUMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM W yCTPOHMCTBOM  MPOTHUBOTA3a, IMOJy4YeHUE, COOMpaHue,
paclio3HaBaHUE M M3YYEHHE CBOWCTB YTJIEKMCIIOTO Ta3a, IMPOBEICHHE
KaueCTBEHHBIX pEaKIUid Ha KapOOHAT M CHJIMKAT-UOHBI U HM3YyYECHHE
IPU3HAKOB MX IMPOTEKAHUsA, O3HAKOMJICHHE C MPOAYKIMEHW CHIMKATHOU
IPOMBILIIEHHOCTH, PEUIEHUE SKCIEPUMEHTANbHBIX 33434 II0 TEME
«BaxxHeunie HeMeTauibl U KX COCAUHECHUS.

MeTaJsibl 4 MIX COeIMHEHU S

OO6miast xapakTepuUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJJIOB Ha
OCHOBAaHMHM X TNOJIOKEHHS B llepmogmyeckoid cUCTEME XHMUYECKHX
sanementoB JI. . MenaeneeBa u crpoenust arToMoB. CTpOEHUE METAJUIOB.
Merannuyeckass CBSI3b M METAJUIMYECKAS] KPUCTAJUIMYECKAsl PEIIETKA.
DJIEKTPOXMMHUYECKUA Ppsii  HaANpsOKEHUM MeTamioB. Dusnmyeckue u
XUMHUYECKHE CBOMCTBAa MeTaIoB. O01IKe criocoObl MOTYyUYEHUs METAIIOB.
[TonsiTHe O KOPPO3WU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
koppo3uu. CmnaBbl (CTajib, YyTyH, JIOPAIIOMHHMNA, OpOH3a) M HUX
PUMEHEHHUE B OBITY U MPOMBIIIIIEHHOCTH.

[llenounsle MeTabl: IONOXKeHHE B Ilepuoanueckoi cucreme
xumudeckux ssemeHtroB /. . Menzaeneesa, cTpoeHME HX aTOMOB,
HaxoXxjJeHue B mnpupoae. Pu3Myeckre M XUMHUYECKHE CBOWMCTBA (Ha
npuMepe Hatpus U Kanus). OKCHUIIBI U TUJIPOKCHIIBI HATPUS U Kallusl.
[IprMeHeHre NIENOYHBIX METAJUIOB U UX COSIUHEHU.

[I{es104yHO3E€MENBHBIE METAJJIBI MArHUM M KaJbLIUM: TOJOKEHUE B
[lepuonnueckor cucreme xumuueckux snemeHToB JI. M. Menpaeneena,
CTPOEHHE WX AaTOMOB, HAaXOXJcHUE B mpupone. Duszndeckne u



XUMHUYECKHE CBOMCTBA MarHvs M KajapOusd. BakHeWinme coeauHEHUS
Kablus (OKCHI, THAPOKCUI, coiin). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpaHEHUSI.

AJIFOMUHUIA: TIoJI0)keHUE B IleprnoandecKkoil CuCTeMe XMUMHUUYECKUX
anemeHToB /. 1. MeHneneeBa, cTpoeHrE aToMa, HaX0KIAEHUE B IPUPO/IE.
dusznueckne W XUMHUYECKHE CBOMCTBA amoMHUHHUSA. AMQOTEepHBIC
CBOMCTBA OKCH/IA ¥ THAPOKCHU]IA AITFOMUHUS.

Kenezo: mnonoxenue B Ileproanueckol CHUCTEME XHMHUYECKHX
anemeHTOB /. 1. Menaeneesa, CTpo€HUE aTOMa, HAXO0XKICHUE B IPUPOJIE.
du3nuecKre U XUMUYECKUE CBOMCTBA xene3a. OKCUIbl, TUAPOKCUIBI U
cosn xene3a (I1) u xxenesza (III), ux cocta, CBOKWCTBA U MOJIyYEHUE.

Xumuyeckuii IKCnepumenm:

03HaKOMJICHHE ¢ 00pa3liaMu METAJIJIOB U CILJIABOB, MX (PU3MUECKUMHU
CBOWMCTBAMHU, M3YyUYCHHE PE3yIbTATOB KOPPO3UH METAIIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS
OKCHJIa Kalbldd M HaTpUsi C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), MCCJIEJOBAaHUE CBOMCTB KECTKOM BOJbI, IMpoIlecca
TOpeHHsl  JKejie3a B KHUCIOpoJe  (BO3MOXHO  HCMOJIb30BAaHHE
BUJICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX pPEaKIui Ha
WMOHBI: MarHusl, Kajablusl, altoMUHMS, 1IuHKa, xene3a (II) u xeneza (IID),
menu (I1), HaGnrogeHue U onmucaHue MPOIECCOB OKPAIIMBAHUS TJIAMEHU
MOHAMU HATpUs, Kaius U Kaidblusgd (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHUEe aM(OTEPHBIX CBOMCTB THIPOKCH]IA
ATIOMUHHS U TUIPOKCUJA LIMHKA, PEIIEHUE 3KCIEPUMEHTAJBHBIX 3a1a4
1o TeMe «BaxkHeHIe MeTalIbl U UX COCIUHCHUSY.

XuMHS U OKpPYyKawIas cpeaa

BemectBa u Marepuanbl B MNOBCEIHEBHOM JKM3HM YEJIOBEKA.
be3onacHoe MCMOMB30BaHME BENMIECTB M XMMHYECKUX PEAKIUN B OBITY.
ITepBast nomMoIb TPU XUMUYECKUX 0KOTAX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKawouied cpeasl (mpenesbHas
nonycTuMas KoHIleHTpauusi BemiectB, ganee — IIJK). Ponbp xumuu B
PEIIEHUH PKOJIOTHIECKHUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3yuyeHHe O00pa3lioB MaTepHalioB (CTEKJIO, CIUIaBbl METAJUIOB,
MOJIMMEPHBIC MaTEPHUAIbI).

Mesxcnpeomemmnuie ceasu

Peanuzanusa MeXnpeaMETHBIX CBS3E€A MPU WM3YyUYEHUU XUMUH B 9
KJIACCE OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-



HAyYHBIX TOHSTUN, TaK W TOHSTUN, SBISIOIUXCA CHUCTEMHBIMH IS
OTJENbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO11ue ecTecTBEHHO-HAYYHbIE TIOHATHSA: HAYyYHBIN (pakT, TUIoTe3a,
3aKOH, TEOpHs, aHaIM3, CUHTE3, KilacCUPUKaLuUs, IEePUOJIUYHOCTD,
HaONIIOJIEHUE, HKCIEPUMEHT, MOJCIMPOBAHUE, HW3MEpPEHUE, MOJIETb,
SBJICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MATEPUAIBL.

®u3uka: MmaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYyJa, DJIEKTPUUYECKHA  3apsf,
IIPOBOJIHUKH, TIOJYTIPOBOJHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BELLIECTBO,
Teno, O0OBEM, arperartHoe COCTOSHUE BElIeCTBa, Tras, pacTBOp,
pacTBOPUMOCTh, KPHUCTAJUIMUECKas pEIIE€TKa, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, €IMHULIBI U3MEPEHMS], KOCMUUECKOE ITPOCTPAHCTBO, IIJIAHETHI,
3BE31161, CoHIIE.

buonorusi:  gorocuntes, apixanue, Ouocdepa, IKOCHCTEMA,
MUHEpaJbHBIE  yIOOpEHUs,  MHKPORJIEMEHTBhl,  MaKpO3JIEMEHTHI,
NUTATENbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaIIbl, TOPHBIE MTOPOBI,
[I0JIE3HBIE HCKOIIAEMbIE, TOIJIMBO, BOJAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
nHo XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaTbl OCBOEHHS IPOTPaMMbl  OCHOBHOTO
o0uiero oOpa3zoBaHUs JOCTUTAIOTCS B XO/1€ OOyUEHHUsI XUMUU B €IMHCTBE
y4eOHOM M BOCIUTATENBHOM JESITEIBHOCTH B  COOTBETCTBUU C
TPAAULIMOHHBIMA ~ POCCHUMCKUMHU  COLIMOKYJBTYPHBIMU UM JYXOBHO-
HPABCTBEHHBIMU IEHHOCTSMHU, MPUHATHIMU B OOIIECTBE MpaBUIAMH H
HOpMaMHu IMOBEACHMsSI U CIOCOOCTBYIOT IIpoLeccaM CaMOIO3HAHMS,
CaMOpa3BUTHUS U COLMATIM3ALUU 00yYarOIUXCS.

JINYHOCTHBIE pPE3YyJbTaThl OTPAKAOT TOTOBHOCTh OOYYAIOIIMXCS
PYKOBOJCTBOBATBHCS CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAUUN U
pacCIIMpPEHHE ONBITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOTr0 BOCIIMTAHUS:

[IEHHOCTHOTO  OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACJIEUI0, TOHUMaHUS 3HAa4YEHUs
XUMHUYECKON HAyKH B JKM3HU COBPEMEHHOI'O OOILECTBA, CIOCOOHOCTH
BJIAJIETh JOCTOBEPHOM HH(pOpMalMe O NepefoBbIX AOCTHKEHHUAX U
OTKPBITHSIX MUPOBOM M OTE€YECTBEHHOM XMMMHH, 3aWHTEPECOBAHHOCTU B
HAyYHBIX 3HAHUAX 00 yCTPOICTBE MHpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHMS:

NPEACTABICHUS] O  COLMAJBHBIX  HOpPMax W MpaBHIIAX
MEXJIMYHOCTHBIX  OTHOIIEHUMH B  KOJUIEKTUBE, KOMMYHMKAaTUBHOU
KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HON, y4eOHOMCCIE0BATEIbCKOM,
TBOPYECKOM W  JPYyrUX BHUAAX  JIEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM AESITEIbHOCTH MPHU BBITIOJHEHUN YUE€OHBIX,
[IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUHM XHMHUYECKUX OKCIIEPHUMEHTOB,
CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOINOHUMAaHUIO U
B3aMMOIIOMOIIM B IPOLECCE 3TOM yUEOHOM IEeSTENIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE MOBEJCHHE WU IMOCTYNKH CBOMX TOBAPUUIEH C MO3HMIIMHU
HPaBCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHS MOCIEACTBUI
[OCTYINKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE MPENCTABICHUS O BELIECTBE U XMMHUYECKOHN
pEeakLMK, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTABJISIFOLIME OCHOBY [JIsl TIOHMMAHMSI CYLUIHOCTH HAy4YHOW KapTHHBI



MHUpa, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS
MPUPOJIbl, B3aUMOCBSI34X YEJIOBEKA C MIPUPOJIHON CPEN0il, O POJIM XUMUHU
B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX
3HAHWM 10 XUMHUH, HEOOXOIUMBIE HJii OOBSICHEHHS] HaOIIOJaeMBIX
IpOLIECCOB W  SBJICHWH, I[O3HABATEIbHOM, WH()OPMALMOHHOW H
YUTATEIbCKON KYJIbTYphl, B TOM YKCJIE HABBIKOB CaMOCTOSATEIIbHOU
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYpPOH, TOCTYITHBIMU
TEXHUYECKUMHU CPEACTBAMU UH(OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K 00YUYEHHUIO ¥ TIO3HAHUIO, TI0003HATEITLHOCTh, TOTOBHOCTH
U CHIOCOOHOCTh K CaMOOOpa30BaHUIO, MMPOCKTHON M MCCIIEIOBATEIHCKON
NEeATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBIE€HHOCTH W YPOBHS
o0y4eHHUs B JaJIbHEHIIIEM;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbI:

OCO3HAHME [IEHHOCTH KU3HU, OTBETCTBEHHOIO OTHOIIICHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KU3HHU, OCO3HAHUE
MOCJICICTBUNA U HEMIPUSITUE BPEAHBIX TPUBBIUEK (YIOTPEOICHUS aIKOT OIS,
HApKOTUKOB,  KYypEeHHUs), HEOOXOJUMOCTH  COONIIOJCHHS  IPaBUII
0e30macHOCTH IpU OOpalleHuU ¢ XMMUYECKMMHU BEIIECTBAMU B OBITY U
pEAIbHOM )KU3HU;

5) TpyaoBOro BociMTAHMSA:

UHTEpPEC K TMPAKTHYECKOMY HU3y4deHHuio npodeccuit u Tpyna
pPa3IMYHOrO0 poJAa, YBAKEHUE K TpyAy U pe3yibTaTaM TPYyAOBOU
NEATEIbHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HAHU
0 XWUMHWHW, OCO3HAHHBIH BBIOOP WHAMBUIYATHOH TPACKTOPUHU
OPOJOJDKEHUs O00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHentHo mpodecCuoHaTbLHON AESTETPHOCTH U PA3BUTH HEOOXOIMMBIX
YMEHUH, TOTOBHOCTH aIalITUPOBATHCS B TPOPECCUOHAIBLHON CPEle;

6) ’K0JI0rN4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU I1IeNIeco00pa3Hoe OTHOILIEHHWE K TPHUpOAE Kak
UCTOYHUKY KU3HM Ha 3€MJI€, OCHOBE €€ CYILECTBOBAaHMUS, IMOHHUMaHUE
IIEHHOCTH 3JI0POBOrO0 W Oe3omacHOro obpasa JKW3HU, OTBETCTBEHHOE
OTHOIIECHUE K COOCTBEHHOMY (hM3MUYECKOMY U TICUXHUECKOMY 37I0POBBIO,
OCO3HaHHUE LIEHHOCTU COOJII0JIEHUs MpaBuil 0€30MacHOr0 MOBEACHUS TIPU
paboTe C BelleCTBAMU, a TAKXKE B CUTYyalUsAX, YTPOKAIOMINX 30POBbIO U
YKU3HU JTI0/ICH;



CIIOCOOHOCTH TIPUMEHSTh 3HAHUWSA, TMOJydaeMble MpPU H3yUYCHHUH
XUMUH, Ui PEIIeHUs 3a]ad, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOTHON
CpelloH, JJis MOBBIIIEHUSI YPOBHS AKOJIOTHYECKON KYJIbTYPhl, OCO3HAHMUS
rJI00aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOoOJeM U MyTed MX pelieHus
MOCPEJICTBOM METOJIOB XHUMHUH, SKOJOTUYECKOTO MBIIMUICHHS, YMEHUS
PYKOBOJICTBOBAaTbCSI MM B IIO3HABATEIbHOW, KOMMYHUKATHBHOW U
COLIMAJIbHOM IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX PE3yJIbTaTOB BBIJIESAIOT 3HAUUMBbIE IS
(dhopMHUpOBaHUSI MUPOBO33PEHHUS OOIICHAYYHBIC TIOHITHS (3aKOH, TEOPHS,
MIPUHITUT, THIOTEe3a, GaKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ),
KOTOpbIE MCTOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEAMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUW U3 ATUX MpeAMETOB (opMuUpOBaThH
Ipe/ICTaBlIEHHE O LEJIOCTHOM HAyYHOW KapTHHE MUPA, U YHUBEpPCAJIbHbIC
y4ueOHbIE TEeHCTBUS (mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIE,
PETYISTUBHBIE), KOTOPBIe 00ecTeunBaroT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOATENIbHOMY  TUIAHUPOBAHUIO U OCYILIECTBICHUIO  y4eOHOM
JEeSATETbHOCTH.

Ilo3naBaTeqbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eficTBUS

ba3oBble ornueckue AefcTBUA:

YMEHUS HWCTOIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIUICHUS TIPU
OCBOCHHMH 3HAHUI: pACKPHIBATH CMBICT XUMUYECKUX MOHSITHU (BBIIACISAThH
UX XapakTepHble MPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JAPYTUMH
MOHSATUSMU), MCIOJB30BaTh TOHATHS I OOBICHEHHS OTIEIbHBIX
(GhakTOB W SBJICHWH, BBHIOMpPATh OCHOBAaHWS W KPUTEPUU  JIS
KJaccu(UKaMM XUMHYECKMX BEHIECTB M XUMUYECKHUX PpEeaKIluil,
yCTaHaBJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBSI3M MEXAY OObEKTaMU
W3Y4YeHUsS, CTPOUTh  JIOTUYECKHUE  pacCyXneHus (WHIyKTUBHEBIE,
JEAYKTUBHBIC, T10 aHAJIOTHH), IEaTh BBIBOJIBI M 3aKITFOUCHUS;

yMEHUE NMPUMEHSTH B IIpoLiecce O3HAHUS MOHTHS (TPEIMETHbBIE U
MeTaIpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOEIIH, UCIIOIb3yEMbIE
B XMMUH, TPeoOPa30BbIBATh HIUPOKO MPUMEHSIEMbIE B XUMHUH MOJIETbHBIC
MPEACTABICHUS] — XUMHUYECKUN 3HAK (CHMBOJI JJIEMEHTA), XHUMHYECKas
dbopmyna ¥ ypaBHEHHUE XMMHUYECKOW PEAKIM — MPHU PEHICHUH Y4eOHO-
MO3HABATEIBHBIX 337a4, C YYETOM ITHX MOJIEIbHBIX MPEACTABICHUM
BBISIBJISITh M XapaKTepU30BaTh CYILIECTBEHHbIE NPHU3HAKH M3y4aeMbIX
O00BEKTOB — XMMHUYECKUX BEILECTB U XMMHUYECKHX PEAKIUH, BBISBIATH



oOme  3aKOHOMEPHOCTH,  IPUYMHHO-CJIEICTBEHHBIE  CBSI3U U
MPOTUBOPEUHS B H3yYAEMBbIX MPOIECCAX U SIBICHUAX.

Ba3oBnle ncciieqoBarejbcKue JeHCTBUSA:

YMEHUE HCIOJb30BaTh TOCTABIICHHBIE BOIPOCHl B KauecTBE
MHCTPYMEHTA MO3HaHUs, a TAKXKE B KAYeCTBE OCHOBBI AJIs (DOPMHUPOBAHUS
TUIIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHue OmbiTa [0 IUIAHUPOBAHHUIO, OpraHU3alUd U
NPOBEICHUIO YYEHUYECKUX DSKCIEPUMEHTOB, yMEHUE HaOmoAaTh 3a
XOJIOM TpoIlecca, CaMOCTOSITEIbHO IPOrHO3UPOBATH €ro pe3yJbTarT,
dhopmynrpoBaTh 000OIICHHSI W BBIBOJIBI TI0 PE3yIbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIEIOBAHMS, COCTABIIATH OTUET O MPOJIENIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE  BbIOMpATh, AHANM3UPOBATH U  HHTEPIPETUPOBATH
UH(OPMAIIUIO PA3IUYHBIX BUJIOB U (HOPM MPEACTABICHUS, TOIYYaeMYIO
U3 Pa3HbIX MCTOYHUKOB (HAYyYHO-TIOMYJSpHAs JIUTEPATypa XUMUYECKOTO
COJIep>KaHusl, CIipaBOYHbIe MOCOOus, pecypchl MHTepHeTa), KpuTHYECKU
OLICHUBATh NPOTUBOPEUYHUBYIO U HEJTOCTOBEPHYIO HHPOPMALIHIO;

yYMEHUE MPUMEHATh PA3JIUYHbIE METObl U 3alpOChl IPU MOUCKE U
otOope MH(pOpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX IS
BBITMIOJTHEHUST Y4€OHBIX M MO3HABATEIBHBIX 3334 ONpeneaEHHOro THUIA,
npuoOpeTeHue OombiTa B O00JaCTH HCIIOJIB30BAHUA HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJICHUE KYJIbTYpOH aKTUBHOIO
UCIIOJIb30BAHUSl  PA3JIMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO
BbIOMpaTh ONTHUMAIbHYIO (OpMYy TMpeACTaBlieHUuss UHPOpMALUU |
WUTIOCTPUPOBATh  pelllaeMble  3aJayd  HECJIOXKHBIMM  CXEMaMH,
auarpaMMamu, IpyruMu popmamu rpaduku U 1X KOMOUHALMSIMU;

YMEHHUE HCIOJb30BaTh M aHAJIM3UPOBATH B Mpolecce yuyeOHOU U
HCCIIEIOBATENIbCKOM  JEATENIbHOCTH ~ MH(POPMAIMI0O O  BIUSHUHU
MPOMBIIIJICHHOCTH, CEJIBCKOI0 XO3SMCTBA M TPAHCIIOPTAa HA COCTOSTHUE
OKPYKAIOIIEH MIPUPOTHOU CPEBI.

KoMmyHnKkaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yMEHHUsI 33/1aBaTh BOMPOCHI (B X0/ [uajora u (Win) JUCKYyCCUH) 10
CYLIECTBY OOCYXIaeMol TeMbl, (OPMYyIUPOBATH CBOU MPEATIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEUI0KEHHON 3a1a4H;

YMEHUSI MPEACTABIATH MOJYyUYEHHbIE PE3yJIbTaThl MO3HABATEIHHOM
JESATENbHOCTH B YCTHBIX M NMHCBMEHHBIX TEKCTaX; JielaTh MPE3CHTALMIO
PE3YIbTATOB BBHIMOJHEHUS XUMUYECKOI0 SKCIEpUMEHTa (J1a00paTOPHOTO



OTbITa, JIAOOPATOPHOM PabOTHl TO WCCICIOBAHUIO CBOWCTB BEIECTB,
y4eOHOTO MTPOCKTA);

yMEHUs y4eOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJILHON W HCCIIEIOBATENbCKON JEATEIbHOCTH MpPHU PEIICHUU
BO3HHKAIOIMIUX TPoOJIEeM Ha OCHOBE Yyuéra OOIMMX WHTEPECOB U
coryiacoBaHusl MO3ULUN (0OCyX AeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBD), KOOPAMHALIMS ~ COBMECTHBIX  JCHCTBWIA,  OIpeaeicHUe
KPUTEPHUEB 1O OLIEHKE KaUeCTBA BHIMIOJHEHHON padOThI U APYTHE).

PeryisiTuBHbBIE YHMBeEpPCAJbHbIE YYeOHbIE NeHCTBUS:

YMEHHE CaMOCTOSTEIbHO  ONPEACNATh IeNd  JACSITeIbHOCTH,
MJIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH
KOPPEKTUPOBAaTh  CBOKO  JIEATEIbHOCTh,  BBIOMpaTh  HaumbOoJjee
s exkTruBHBIE CIOCOOBI pEIIeHUs Y4eOHBIX M MO3HABAaTEIBHBIX 3aj]ad,
CaMOCTOATENIbHO COCTaBJSATh WM KOPPEKTUPOBATh MPEUIOKEHHBIH
QITOPUTM JEHCTBUM IIPU BBINOJHEHWH 3aJaHUM C y4YETOM MOJy4ECHUS
HOBBIX 3HAaHUI 00 H3yyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLHUSAX,
OLICHUBATh COOTBETCTBUE IOJYUYEHHOI'O pe3yjbTaTa 3asBJICHHOW LEJH,
yMEHHUE HCHOJb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, MpeiJiaraéMble B
YCIIOBUM 3a/IaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOCHHUIO 00S13aTEIILHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOTO  JIaHHOW  (QenepaibHON  paboueit
IPOrpPaMMOM, BBIJEISIOT: OCBOEHHBIE O0YYaIOIIMMUCS HAyYHbIE 3HAHMS,
YMEHHUSI U CHOCOOBI JIEHCTBUM, BUIBI JEATEIBHOCTH MO TMOIYYEHHUIO
HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, TPeoOPa30BaHUIO U PUMEHEHHIO B
Pa3IUYHBIX Y4EOHBIX U HOBBIX CUTYaIIHSIX.

K koniy oOydenuss B 8 kJacce mpeaMeTHbIE pE3yJbTaThl Ha
0a30BOM  YpPOBHE  JOJDKHBI ~ OTpakaTb  C(POPMUPOBAHHOCTH Y
00y4aroIuXxcst yMEHHIA:

e pacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHATUN: aToM,
MOJIEKYJIa, XUMHYECKHUI 3JIEMEHT, MPOCTOE BEIECTBO, CI0KHOE
BEIIECTBO, CMECh (OJHOPOJIHAS U HEOJIHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHAs M MOJEKYJspHas macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J10JIsl XUMUYECKOTO
AJIeMEeHTa B COCAMHEHUH, MOJIAPHBIA OOBEM, OKCHI, KHUCIIOTAa,
OCHOBaHHE, COJIb, JIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHUS,
XUMUYECKas peakius, Kilaccupukanus peakuui: peakiuu
COCMHEHUS, PEaKIMH Ppa3JIOKEHUs, pEaklUuu 3aMelleHus,



peakuuu oOMeHa, PK30- U SHAOTEPMUUYECKUE PEAKLIUH, TEIIOBON
ahdexT peakuu, SAPO aroma, SICKTPOHHBIA CJIOW aToma,
aTOMHasi OpOUTaIb, PAANYC aTOMa, XUMUYECKasl CBSA3b, OJIApHAs
U HENOJIAPHAsl KOBAJEHTHAs CBSI3b, HOHHASI CBA3b, MOH, KATHOH,
aHWOH, pACTBOp, MaccoBas JOJsA BemecTBa (IPOLIEHTHas
KOHLIEHTpaLusi) B pacTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITHIA
U TPUMEHATH 3TH NOHATHA IPU OINMCAHMM BEIIECTB U HX
IIPEBPALLICHUM;

HCIIOJIB30BaTh XHMHMYECKYIO CHMBOJIMKY JUII COCTaBIICHHUS
(dbopMyI1 BEIECTB U YPABHEHUN XUMHUYECKUX PEaKIIHIA;
ONpeNeNsITh BAJICHTHOCTh AaTOMOB SJEMEHTOB B OMHAPHBIX
COCIMHEHMSIX, CTENEHb OKHUCJICHHS DJIEMEHTOB B OHHAPHBIX
COEMHEHUSAX, NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCy COEAMHEHHH MO QopMmyiaMm, BHUJ XUMHYECKOW CBSI3U
(KoBaJIeHTHasl MU MOHHAs) B HEOPTaHUYECKUX COCAMHEHUSX;
packpsbiBaTh cmbich [leprnoanueckoro 3akona /1. 1. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHHUE MEPUOJUYECKON 3aBUCHUMOCTH
CBOWMCTB XUMHYECKUX DJJIEMEHTOB OT HX TOJIOKEHUA B
Ilepnoamyeckoit cucreMe, 3aKOHOB COXPAHEHUs MAcChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHA
ABorazapo;

ONMKMCHIBATH W XapakTepu3oBaTh  TaOMU4HYrO  (dopmy
[lepuonueckoil cuCTEMbl XMMHYECKHX 3JEMEHTOB: Pa3jinvarh
NOHATUA «rJaBHasg mnoArpynna (A-rpynma)» U «1moOodyHas
noarpynna (b-rpynma)», wmamaeie W OoONIbIIME  TIEPUOJBI,
COOTHOCUTh OOO3HAuU€HHUA, KOTOpbIE UMEITCS B TabiuIe
«llepnonnueckas cucrema xumudeckux odnemeHroB /[l W.
MeHnpaeneeBay € YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS
aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sapa, odiiee
YUCJIO DJJEKTPOHOB M PACHPEACICHUE HMX IO DSJIEKTPOHHBIM
CJI0SIM);

KJIACCU(PUIIUPOBATh XUMHUYECKUE JJIEMEHTHI, HEOPTaHUYECKUE
BEIECTBA, XHWMHYECKHE pPeakuud (M0 4YUCIAYy M COCTaBy
Yy4acCTBYIOIIMX B PEAKIIMU BEILIECTB, M0 TEIIOBOMY 3(PdeKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHUE CBOMCTBA
BEILIECTB  PAa3JMYHbIX  KJIACcCOB, TMOJTBEpP)KJas  ONHCAHUE



NpUMepaMu  MOJICKYJISIDHBIX ~ YPaBHCHHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUN;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT UX
Ka4yeCTBEHHOT'O COCTaBa, BO3MOXKHOCTH MPOTEKAHHS XHMHUECKUX
MIPEBPAIICHUH B Pa3IUYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIIbHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl
BEII[ECTB, MACCOBYIO JIOJIF0 XUMHUUYECKOTO dJIEMEHTa 10 opMmyIie
COEMHEHMSI, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOHN peakinu;

MIPUMEHSITh OCHOBHBIE OIIePAIl¥ MBICITHTEILHOU JCATCIIEHOCTH —
aHAMW3 W CHUHTE3, CpaBHEHHE, O0OOIICHHE, CHCTeMaTH3aIlUIo,
KJIAaCCU(UKAIINIO, BBISIBIICHUE MPUINHHO-CIICJICTBEHHBIX CBS3CH —
JUIS W3YYCHHS CBOWCTB BEIIECTB M XHUMHUYECKUX pEaKIUH,
€CTECTBCHHO-HAYYHBIC METOIbl TIO3HAHWS — HaOJIOJICHNE,
WU3MEpEHUE, MOJICIMPOBAHUE, OJKCIEPUMEHT (pealibHbI U
MBICJICHHBIN);

ClIeIOBaTh TMpaBUJIaM TOJB30BAHUS XUMHUYECKOW TOCYION W
71ab0paTOpPHBIM 000PYIOBAaHUEM, a TAK)KE MPaBUIIaM OOpaIleHuUs
C BeHeCTBAMH B COOTBETCTBUM C HWHCTPYKIHUSAMH  TIO
BBITIOJTHCHUIO ~ JTAOOPATOPHBIX ~ XMMHYECKHX  OIBITOB  II0
MOJTyYEHHUI0 U COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOIA U
KHCJIOPOJia), TPUTOTOBIICHUIO PACTBOPOB C ONPEICIEHHOM
MacCOBOM JOJIell pacTBOPEHHOTO BEIIECTBA, IUJIAHUPOBATh H
MPOBOANTh XUMHUYECKHE OSKCIICPUMEHTBHI 110 paclo3HaBaHHUIO
pPacTBOPOB IIIEJIOYECH ¥ KHUCIOT C TIOMOINBI0 WHIWKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U JPYTHE).

K koHiy oOyueHuss B 9 KJjacce TpeAMETHBIE pe3yJbTaThl Ha
0a30BOM  YpOBHE  JOJDKHBI ~ OTpaxatb  Cc(HOpPMHUPOBAHHOCTH Y
00y4aroIuXxcst yMEHHIA:

pacKpbIBaTb  CMBICI ~ OCHOBHBIX  XMMHUYECKHX  IOHSTHINA:
XUMUYECKHI AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHHOH,
IpOCTOE  BELIECTBO, CJOKHOE  BEIIECTBO,  BaJICHTHOCTb,
AIIEKTPOOTPHUILIATETIBHOCTh, CTENEHb OKUCICHHS, XUMHUYecKas
peaxiusi, XUMHUYECKasl CBA3b, TEIIOBOW 3((EKT peakuuu, MoJib,
MOJISIpHBIH  00BEM, PacTBOpP, AIIEKTPOJIMTHL, HEIIEKTPOJIUTHI,
AIIEKTPOJIUTHUYECKAsT TUCCOLMAINS, PeaKkM HOHHOrO oOMeHa,
KaTaln3aTop, XHMHMYECKOE paBHOBecHe, O0OpaTuMble U
HeoOpaTHUMblE  pEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC



peaKiuu, OKHCJIHUTENb, BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAaHOBJICHUE, aJUIOTpOIus, amM(pOTEPHOCTh, XHUMHUYECKAs
CBAA3b (KOBaJICHTHAs, HOHHAsI, METAJUTMYECKas ), KpUCTAIINYECKas
pemérka, KOppo3usi METaJuIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON
peakuuu, npeaeiabHo gomnycrumas konuentpauus 11K BemecTsa;
WJUTFOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMUYECKUX TOHSITHMA
U TPUMEHATH OSTH TOHATHUS TIPU OINHUCAHUM BEIIECTB U UX
IIPEBPALLICHUM;

UCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJUKY [UJI1 COCTaBJIEHUS
(dbopMyJ1 BEIECTB U YPABHEHUN XUMHUECKUX PEaKIIHIA;
OTpEeNeNsITh BAJICHTHOCTh W CTENECHb OKHUCICHHUS XHMHYECKHX
AJIEMEHTOB B COEIMHEHUSIX Pa3IUYHOTO COCTaBa,
OPUHAAJICKHOCTh ~ BEIIECTB K  ONPEACIEHHOMY  Kjaccy
COCIMHEHHH 10  ¢opMmynaMm, BHUJ  XUMHUYECKOW  CBS3U
(KoBaJIeHTHasi, HMOHHAsl, METaJUIMYecKas) B HEOPraHMYECKHUX
COCIMHEHMSIX, 3apsij] MOHA N0 XUMHUYECKON (QopMyie, XapakTep
Cpellbl B BOAHBIX PAacTBOPAaX HEOPraHUYECKHX COCTUHEHUH, THUII
KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [leprnogunueckoro 3akona J{. 1. Menneneesa
U JEMOHCTPUpPOBAaTH €ro IOHWMAHHWE: OMHCHIBATh W
XapakTepu3oBaTh TabauuHy0 Gopmy I[leproamdeckoit cucTeMbl
XUMUYECKUX  JJIEMEHTOB:  pas3jinyaTh [OHATUS  «TJIaBHAs
noarpynmna (A-rpynmna)» u «mobounas noarpynmna (b-rpymnma)y,
MaJjibie U OOJIBIIINE TIEPUOIbI, COOTHOCUTH 0003HAYCHUS, KOTOPHIC
UMEIOTCSI B TEPUOJMYECKONM  TaOIUIlEe, C  YHUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHUMHUYECKUX 3JIEMEHTOB
(cocraB u 3apsg  anapa, oOmIee 4YHCIO 3JEKTPOHOB U
pacmpenenieHre WX 1O JIEKTPOHHBIM CJIOSIM), OOBACHSITH 00IHe
3aKOHOMEPHOCTH B WM3MCHCHHHM CBOWCTB OJJIEMEHTOB M UX
COEIMHEHUH B MpeJiesiax MajbiX MEePUOAO0B U IJIaBHBIX MOATPYIII
C YUYETOM CTPOEHUS UX AaTOMOB;

KJIACCU(UIIMPOBATh XMMHUYECKUE DJIEMEHTBhI, HEOPTraHWYECKUe
BCI[ECTBA, XWMHYECKHE peaknuu (MO0 YWUCITy UM COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3 (]eKTy, 1mo
MU3MEHEHHIO CTENEHEN OKUCICHUS! XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHCHIBATh) oOmMUe U crenuduyeckue
XUMUYECKHE CBOMCTBA TMPOCTBIX M  CJIOXHBIX  BEIIECTB,



MOATBEPKAAsl ONMHUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUMN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;
COCTaBIISAITb ~ YPaBHEHUS  DIJIEKTPOJIUTHYECKON  JIHCCOLMALUN
KHCJIOT, HIEJIOYEN U COJIEH, TIOJIHBIE U COKpPAILIEHHBIE YPABHEHUS
peakuun MOHHOI'O oOMeHa, YpPaBHCHHUS peakiui,
ITOATBEPKAAIOIMNX CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHCIJIUTEJIbHO-BOCCTAHOBUTEIBHBIX
peakluii TMOCPEACTBOM COCTaBJIEHUS BJIEKTPOHHOro OanaHca
ATUX PEAKLIN;

IIPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT HX
CTPOCHMUS, BO3MOKHOCTH MIPOTEKAHMS XUMHUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEeMEHTa Mo Gopmyre
COEIMHEHNs], MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
Pacy€ThI IO YPABHEHUIO XUMHUYECKOW PEAKIINY;

coONo/IaTh TpaBuiia TMOJb30BAHUS XUMUYECKOM TOCYIOM U
1a00paTOPHBIM 000PYIOBAHKUEM, a TAKXKe MpaBuia 0OpalleHus C
BEIIECTBAMUA B COOTBETCTBUM C MHCTPYKLMSIMH MO BBIIIOJHECHUIO
7a00paTOPHBIX ~XMMHUYECKHX ONBITOB IO TIOJYYCHHIO U
coOMpaHnI0 ra3000pa3HbIX BEUIECTB (aMMHUAKa U YIJIEKUCIIOTO
rasa);

IIPOBOAUTDL PEAKLHM, IMOATBEPKIAAIOIMINE KAaYECTBEHHBIM COCTAaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPHUI-,
Opomua-, woaua-, KapboHat-, ocdar-, cunukar-, cyiabdar-,
TUAPOKCUI-UOHBI, KAaTUOHbI aMMOHHS M HMOHBI HM3Yy4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIKE B BOJIHBIX  pacTBOpax
HEOPraHUYECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE ONIEPALIMU MBICITUTEIBbHON AEATEIBHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, 00OOIIEHHE, CHCTeMaTH3alluIo,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBS3€H — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB W XHUMHUYECKUX PEaKLHM, €CTECTBEHHO-
HAay4yHbI€ METO/Abl TIO3HaHWS — HaAONOJIEHUE, W3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u Konrpoub Ipakruyec | JJeKTponHbIe (HH(pPOBLIE)
n/n TeM MPOrpaMMbl Bcero HbIE KHe oOpa3oBaTejibHbIE pecypchbl
padoThbI padoThbI
Pa3nea 1. I[leppoHayanbHble XHMHYECKHE IIOHATHSA
XuMmusi — BakHas 00J1aCTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edso0.ru/A3RIT4T6X
MIPAKTUYECKOU IEATEIbHOCTH
YeJI0BeKa
BemectBa u xumMnuueckue
1.2 15 1 https://m.edsoo.ru/JOM9VEVED
peakuuu
Hroro no pazneny 20

Pa3nes 2. Baxkneiimme npeacraBuTesu

HECOPraHu4eCKHX BEIICCTB

Bosnyx. Kucnopon. [lonstue

2.1 6 https://m.eds00.ru/Q5A8K5SWS8Y
00 okcHgax
Bonopoxa. Ilonarue o

2.2 8 1 https://m.edsoo.ru/C4HSK6TSE
KHCJIOTaX U COJIAX
Boma. P T

2.3 ona. Pactsopet. Housrue 00 5 1 1 https://m.edsoo.1u/F1X701B0Q
OCHOBAHUAX
0]

2.4 CHOBHBIC KTacChl 11 1 1 https://m.edsoo.ru/L3F4R7GOT

HCOPTraHNYCCKUX COCTMHCHH I




Hroro no pazneny 30

Paznea 3. [lepuoauveckuii 3axon u [lepuoanyeckas cucrema xumnueckux 3j1emMenToB /. U. MenaeneeBa. CtpoeHue

aToMOB. XUMHYecKasi CBSA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE PeAKIMHU
[Tepuoanueckuii 3aKOH U
I1
3.1 CproITECkad cucTeMa 7 https://m.edso0.1ru/C911 K8POM
XUMHYECKUX d1eMeHTOoB Jl. 1.
MenpeneeBa. CTpoeHue aToma
XuMHUecKas CBSI3b.
32 OKUCIUTEILHO- 8 2 https://m.edsoo.ru/W8COT2E7K
BOCCTAHOBUTEIbHBIE PEAKIIUU
Hroro no paszneny 15
Pe3epBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB I10 63 5 5
ITPOITPAMME




9 KJTIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM Konrtpoub Ipakruyec | JJIeKTpoHHbIe (HH(POBHIE)
n/n MPOrpamMmmbl Bcero HbIE KHe oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Pasnen 1. BemecTBO U XUMHYeCKHE PeaKIIUU
[ToBTOpenue u yriyojieHue 3HaHUI
1.1 p yrLy 5 1 https://m.eds00.ru/GOIMSWIJ3T
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kjacca
OCHOBHBIE 3aKOHOMEPHOCTHU
1.2 P 4 https://m.eds00.ru/R3729Q6G4G
XUMUYECKUX PEaKIUi
DIIEKTPOIUTHYECKAS JUCCOIIUALILSL.
1.3 p A tat 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMHYECKUE PEAKIIUU B PaCTBOPaX
Hroro no pazneny 17
Pa3znea 2. HeMeTa/sIbI 1 UX COeANHEHHS
OO011ast XapaKTEPUCTUKA XUMUUYECKUX
2.1 t p p 4 1 https://m.eds00.ru/FOWINIF5V
aneMeHToB VIIA-rpynmel. ['amorensr
OO0mras XxapakTepruCcTUKa XUMHYECKUX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/STL7TMILT7S
COEIUHEHUS
OO6mias XxapakTepruCcTUKa XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop 7 1 https://m.edsoo.ru/A6Y9S6H4U
1 UX COECIUHEHUS
OO011ast XapaKTEPUCTUKA XUMUUECKUX
24 = P p 8 1 2 https://m.edsoo.1u/Q2W5H2K5Y

sneMeHToB [V A-rpynmsl. Yriaepoa u




KPEMHUU U UX COEIUHECHUS

Hroro no paszneny 25
Pasznea 3. Merajiibl M MX COeTHHEHUS
3.1 OO01Ie CBOMCTBA METAJLIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 BaxHel1me MeTajuibl 1 UX COEIUHEHUS 16 https://m.edso0.ru/I8G6J7RIU
Hroro no pazneny 20
Pasznes 4. XumMus U OKpyKammas cpeiaa
B
4.1 CIHICCTRA 1 MATCPHAIILL B AKHSHH 3 https://m.eds00.ru/Z3S8T1Q8K
Jea0BeKa
Hroro no pazneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME







INOYPOYHOE INIAHUPOBAHUME

8 KIIACC
KoanvecTBo 4acoB
JlaTa
Ne KonTpo IpakTn JJIeKTPOHHbIE HU(POBHIE
Tema ypoka H3Y4
n/n Bcero JbHBIE yecKHne eHIS oOpa3oBaTejibHbIE pecypchl
padoThbI padoThbI
IIpeaqmer xumuu. Poiab XUMUU B KU3HU
1 pea 1 https://m.edsoo.ru/J4C2VEMOV
yenoBeka. Tena u BelecTsa
2 ITongaTue o MeToIax NO3HAHUA B XUMHUU 1 https://m.edsoo.ru/P108A5C6T
[IpakTuyeckas padora Ne 1 «IIpaBuia
a00ThI B 1a00PaTOPUN U TIPUEMBI
3 P paTop P 1 https://m.eds00.ru/O5G3EOD8Y
oOpareHus ¢ J1abopaTopHbIM
000pyI0BaHUEM»
Yucrele BemecTBa 1 cMecu. CriocoObl
4 B . 1 https://m.edsoo.ru/X1A2E3M8R
paszeneHus cMecen
[IpakTuyeckas padora Ne 2 «Pa3nenenue
5 cMecelt (Ha mpuMepe OUUCTKU 1 https://m.edsoo.ru/R6W6Z8F9X
MOBAPEHHOM COJM)»
6 ATOMBI M MOJIEKYJIBI 1 https://m.edsoo.ru/J7R108HIL
XHUMHUYECKUE JIEMEHTHI. 3HAKU
7 1 https://m.edsoo0.rt/W3U6Q6D7W
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB
[IpocTele u cnoxHBIE BELIECTBA 1 https://m.edsoo.ru/H2ZW7WEP3A
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 https://m.edsoo.ru/EODILSNIN
10 3aKOH MOCTOSHCTBA COCTaBA BEILIECTB. 1 https://m.edsoo.ru/I3Y2G1R4C




Xumnueckas popmysia. BaneHTHOCTD
aTOMOB XMMHYECKHX 3JIEMEHTOB

OTtHocHuTeNnbLHAsg aTOMHAs Macca.

11 https://m.edsoo.ru/FON3S0A9I
OtHocHTeNbHAg MOJIEKYJIIpHAs Macca
MaccoBast 10111 XMMHUYECKOTO dJIeMeHTa

12 A https://m.edso0.ru/J6A9W4P1J
B COEIMHEHNHU
KonuuectBo BemrecTBa. Moib.

13 https://m.edsoo.ru/C2J5K415X
MomnspHas macca
duznyeckre 1 XUMHUUECKHE SIBICHUS.

14 https://m.eds00.ru/S2R3H7N6C
XuMuyeckas peakius
IIpu3HAKHW U yCIOBUS IPOTEKAHUS

15 p Y . p https://m.edsoo.ru/Z3F4A8K60
XUMHYECKUX PEaAKIU
3aK0H COXpaHEHUSI MACChI BEIIIECTB.

16 P t https://m.edsoo.ru/P7V8AS5Z3D
XUMUYECKUE YpaBHECHUS
BrrunciaeHus KoinmuyecTBa, MacChl

17 BEILIECTBA [10 YPABHEHUAM XUMHYECKHUX https://m.edsoo.ru/W9S8Y 7727
peaxkuuii
Knaccudukanust XUMHYECKUX peaKIIuii

18 (coenuHEHUs, PA3JIOKECHUS, 3aMEIICHHSI, https://m.edsoo.ru/KOP1L4R1W
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIN-

19 sunukiIoneauct. O0o0IeHne 1 https://m.edso0.1u/C2T2E6W6V
cucTeMaTu3alys 3HaHu!
Kourponraas padota Nel mo teme

20 p P https://m.edsoo.ru/D6E9Q4E9H
«BelecTBa U XUMHUYECKHUE PEAKLIHI

21 Bo3ayx — cmech razon. CocraB https://m.edsoo0.ru/M6A7YOW7S




Bo3nyxa. Kucnopon — snemeHT u
npoctoe BeniecTBo. O30H

22

dusnueckre 1 XUMUYECKHUE CBOMCTBA
KHCIIOpOJa (peaKIuy OKUCIICHUS,
ropenue). [lorsTue 06 oxcuaax

https://m.eds00.ru/O0Q4H1UST

23

CrniocoOblI MoTyd4eHust KUCIOpo/ia B
1a00paToOpUU U MPOMBILIUIEHHOCTH.
[Ipumenenue Kucaopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

TennoBoii 3¢ ekt XuMuIecKoit
peakIuu, MOHATHE O TEPMOXUMHUECKOM
yYpaBHEHHH, 3K30- ¥ SHAOTEPMUUECKUX
peaknusax

https://m.edsoo.ru/Z6H4G9DIW

25

TornmBo (HedTh, yroiab U METaH).
3arps3HEeHue BO3lyxa, CHOCOObI €ro
IPEJOTBPALLCHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

[IpakTuyeckas padora Ne 3 o Teme
«[lomyuenue u cobupanue KUciIopoa,
W3yYEHHUE €ETO CBOMCTB)»

https://m.edso0.ru/J2X0TOAOD

27

Bonopon — aneMeHT u mpocToe
BenlecTBo. Haxoxxienue B npupoae

https://m.edsoo.ru/ISD2B5SD7A

28

dusnueckre 1 XUMUYECKHUE CBOMCTBA
Bozopoaa. [I[puMenenne Bomopoaa

https://m.eds00.ru/Q0A7R7W60

29

ITonsTHe 0 KMCIIOTaX M COJIIX

https://m.edsoo.ru/N711U1E4J

30

CriocoOblI 1mosryyeHus BO0pOia B
naboparopuun

https://m.edsoo0.ru/F4AW6US50Q50

31

[IpakTuyeckas padora Ne 4 o teme

https://m.edsoo.ru/ASD2B6027Z




«[lomyuenue u cobupanue Bo10poJa,
W3yYEHHUE ETO CBOMCTB»

32

MoutsipHbIit 00BEM Ta30B. 3aKOH
ABoranpo

https://m.edsoo.ru/W4Y1W4WS8C

33

Beruncnenus o6b€Ma, KonuyecTBa
BEIIIeCTBa ra3a o ero u3BeCTHOMY
KOJIMYECTBY BEILIECTBA WK 00BEMY

https://m.edsoo.ru/LOW2K9Q8I

34

Brruucinenus 006EMOB ra3oB o
YpaBHEHUIO PEaKIMi Ha OCHOBE 3aKOHA
00BbEMHBIX OTHOLLIEHUN Ta30B

https://m.edsoo.ru/M7G2D2E3H

35

duznueckre U XUMUYECKUE CBOMICTBA
BOJBI

https://m.edsoo.ru/F3SSH7H9U

36

CocraB ocHoBauuii. [Toustre 00
WHAUKATOpax

https://m.edsoo.ru/I9M1C5U8J

37

Bona kak pactBoputens. HacbieHHbie
Y HEHACHIIIIEHHbIE pacTBOphL. MaccoBast
JIOJIS1 BEIIECTBA B PACTBOPE

https://m.edsoo0.ru/S7Z0N3W2D

38

[IpakTrueckas padora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
onpeaecnEéHHON MacCOBOM J10J1eH
PacTBOPEHHOIO BEIIECTBA»

https://m.edsoo.ru/LOV7U6I6H

39

KonTtponsHas padora Ne2 o reme
«Kucnopoa. Bogopoa. Boga»

https://m.edsoo.ru/Y3C8C9C8Z

40

OKcuppl: coCcTaB, KiIacCU(UKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/D1A6N2B9L

41

[TonyyeHnue u XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/E3USHIWS8V




KHCJIIOTHBIX, OCHOBHBIX U aM(bOTepHBIX
OKCHJO0B

OcHoBaHUsI: COCTaB, KJIaCCU(PUKAIIHS,

42 https://m.eds00.ru/C9ZOEINSV
HOMEHKJIaTypa
ITonyyeHue 1 XUMHUYECKHE CBOIICTBA

43 yi . https://m.eds0o0.ru/W5V20Q8K1E
OCHOBAaHUM
Kucnotsl: cocras, kitaccupuKkanus,

44 (uxan https:/m.edsoo.ru/F4P2A0C3V
HOMEHKJIaTypa
ITonyyeHue 1 XUMHUECKHE CBOIICTBA

45 yi https://m.edsoo.ru/B5CI1L3L6M
KHACJIOT
Conu (cpenHue): HOMEHKIIATypa,

46 CIOCOOBI MOJTyYCHHUSI, XUMUYECKHE https://m.edsoo.ru/J4B9QSE1X
CBOMCTBA
[TpakTuueckas padota Ne 6. Pemenue
3KCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME

47 p g https://m.eds00.ru/E9X4K8F7W
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
COCTUHEHUIN)
I'eneTn4ueckas CBA3b MEXKIY KiIacCaMU

48 Y . https://m.edsoo.ru/HOU5D6A0C
HEOPTraHWYECKUX COCTMHCHUI

49 O0001IeHME ¥ CUCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/Q6GINSL4B
Kontponbnas padora Ne3 mo teme

50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/W6J7L5ISP
coequHeHui"
[TepBbIie MOMBITKH KTacCH(PUKAITIT

51 XUMHUYECKHUX dJIeMEeHTOB. [loHsTue o https://m.edsoo.ru/R4S7TM4MON

I'pymnmnax CXOJHbIX 3JIEMCHTOB




52

[lepronnueckuii 3aKOH U
[Iepronnueckas cucTeMa XUMHUYECKHUX
anemenToB 1. 1. Menneneepa

https://m.edsoo.ru/A1B9FOV6C

53

[Iepuonsl, rpynimsl, MOATPYIIIILI

https://m.edsoo.ru/W30116R2U

54

Ctpoenne atomoB. CocTaB aTOMHBIX
anep. M3otomnsl

https://m.edso00.ru/C9Q907Z3C

55

CrpoeHue 31MeKTPOHHBIX 000JI0YeK
aTOMOB 3J1eMeHTOB Ilepuonnueckoi
cuctemsl /. 1. MeHnpaeneeBa

https://m.edso0.ru/O0F6Y5C8B

56

XapakTepHuCcTUKa XMMHYECKOT O
AJIEMEHTA I10 €T0 MOJIOKEHUIO B
ITepuonnueckoii cucreme /[I. U.
Meunneneena

https://m.edso00.ru/A9C319Z5W

57

3nauenue [lepuonnyeckoro 3akoHa st
pa3BUTHA HayKu U npaktuku. /1. 1.
MeneneeB — y4€HbIH, IIEAArOr U
rpaX<aaHuH

https://m.edsoo.ru/K3S31400V

58

PesepBHsiit ypok. O000IIeHHE U
CUCTEeMAaTH3aIl¥sl 3HAHHH /
Bcepoccuiickas mpoBepouHasi paboTa

https://m.edsoo.ru/BOV1I4W6A

59

Kontponbnas padora Ne4 mo teme
«Ctpoenue aromMa. XUMUYECKas CBA3bY /
Bcepoccuiickas mpoBepouHasi paboTa

https://m.edsoo.ru/L2L4K0050Q

60

DIEeKTPOOTPULIATEILHOCTh ATOMOB
XUMHUYECKHX 3JIEMEHTOB

https://m.edso00.ru/S6R8O2X9B

61

HNonHas xuMHYeCKas CBA3b

https://m.edsoo.ru/R201T61.4S




KoBanenTHas MoJrsIipHad XUMHUUCCKast

62 1 https://m.edsoo.ru/GO9N4H4J6F
CBA3b
KoBanenTHas HenmosipHast XUMUYECKast

63 p 1 https://m.edso00.ru/R5Q417S5K
CBSI3b

64 CreneHb OKUCIICHUA 1 https://m.eds00.ru/SSU90O0D4B
OKHUCIUTEIHLHO-BOCCTAHOBUTE €

65 HCTHTEALHO-BOCCTAROBITCILHET 1 https://m.edsoo.re/KOW20Q5Y1C
peaxiuu

66 OKHCIINTEIN U BOCCTAHOBUTEIU 1 https://m.eds00.ru/M3D0P4C9Y
PesepBHeiit ypok. O600IIeHHE U

67 CUCTEMAaTH3allus 3HaHUH 10 TEME 1 https://m.edsoo.ru/S2R4SSM7N
«Ctpoenune atoma. XMMHUYECKas CBSA3b)»
PesepBHrlii ypok. O000mIEHHE

68 p yp ?l et 1 https://m.edsoo.ru/S1IR1B1L6Q
cucreMaTrn3anus 3HaHui

OBHIEE KOJIMYECTBO YACOB I10 68
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9 KJTIACC

KoaunuyecTBo 4acoB

Jlara
Ne KonTpo MpakTuu JyleKTPOHHbIE N (poBbHIE
Tema ypoka H3y4
n/n Bceero JbHBIE ecKHe e oOpa3oBaTe/ibHbIE pecypchl
HHUS
padoThbI padoThbI
IIepuoanueckuii 3aK0H.
1 IIepronnueckas cucTeMa XUMHYECKHUX 1 https://m.edsoo.ru/W4YSP2F9X
snemenToB 1. Y. Menneneena
3aKOHOMEPHOCTH B U3BMEHECHUH
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 https://m.edsoo0.ru/VEK9CI1C4R
TIEPBBIX TPEX TIEPUOIOB
Knaccudukamnus 1 HoMeHKIIaTypa
3 Puican P 1 https://m.edsoo0.ru/Q9Y 1Y 7700
HEOPraHUYECKUX BEIIECTB
Buapl XUMHYECKO# CBSI3U U THITBI
4 8 . 1 https://m.edsoo.ru/R9T4R3J2H
KPUCTAUIMYECKUX PEIIETOK
KonTpoasHas padora Nel mo Teme
5 «[ToBTOpEHUE U yriuyOneHue 3HAHUI 1 1 https://m.edsoo.ru/R3U4P4C6M
OCHOBHBIX Pa3felioB Kypca 8 Kiacca
Knaccudukanms XuMHUICCKUX PEaKI[Ui
6 durcan peaxtt | hitps://m.edsoo.ru/H6L106USO
M0 Pa3JIMYHBIM IPU3HAKAM
[ToHsITHE O CKOPOCTH XMMUYECKOI
7 peakuuu. [ToHsTHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/Y8B8USO4I
FeTEPOTCHHBIX PEAKIUSIX
[ToHsATHE O XMMUYECKOM PAaBHOBECHH.
8 P 1 https://m.edsoo.ru/S5K8G2A3K
@DaKTOpbl, BIUSIOLUIAE HA CKOPOCTh




XUMHYECKOMN PCaKIMU U ITOJIOKCHUC
XUMHYCCKOI'0 paBHOBECUSA

OKHUCINTEIIFHO-BOCCTAHOBHUTEIILHEIC

9 https://m.edsoo.ru/G9K90O1BI1A
peakiuu
Teopust HIEKTPOTUTUUECKOMN

10 mucconuanun. CHIbHBIE U ClIa0bIe https://m.eds00.ru/BOO3F108F
AJIEKTPOJIUTHI

11 Honnbie ypaBHEHUS peakUuid https://m.edsoo.ru/HIN3L8Y7G
XUMHYECKHE CBOMCTBA KUCIIOT U

12 OCHOBaHUH B CBETE MPEACTABICHUIN 00 https://m.eds00.ru/T3G0X4B9I
AJIEKTPOJIUTUYECKON JUCCOIHAITIN
XuMHYEeCKre CBOMCTBA COJICH B CBETE

13 MpeACTaBICHUIN 00 https://m.edsoo.ru/S1P2W3Q2V
ANEKTPOIUTUUECKOMN AUCCOLUALIHI

14 [TonsTie o rusmponn3e conen https://m.eds00.ru/X9Q4S7R5D

15 Obobimiertie ¥ cHeTeMATH3AMHS https://m.edso0.r/B3HOQOWON
3HAHUH

16 [IpakTuueckas padora Ne 1. «Pemenue hitps-//m.edsoo.ru/Y 2COMAKAK
HKCIIEPUMEHTAJIbHBIX 3a1a4»
Kontponbnas pabora Ne2 mo teme

17 «INEKTPOJIUTHYECKAS TUCCOIUALIMS. https://m.edsoo.ru/A3ESY 1K4F
XHUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO0mmas XxapakTepuCTHUKA raJOTeHOB.

18 XUMHUYECKHE CBOMCTBA HA PUMEPE https://m.edsoo.ru/L.9Q3U2Z0U
XJjopa

19 XnopoBogopoa. ComsiHast KUCIIOTA, https://m.eds00.ru/VOY2L8YO0S




XUMUYECKHUE CBOUCTBA, IIOJy4YEHHUE,
IIPUMEHEHUE

20

[TpakTuueckas padota Ne 2 o Teme
«TomyueHne COJITHON KUCIOTHI,
M3y4YCHHE €€ CBOMCTBY

https://m.edso00.ru/V405C7J3Y

21

BhranciaeHus mo ypaBHEHUSAM
XUMHUYECKHX PEAKIIMi, €CIIH OJIUH U3
peareHTOB J1aH B U30BITKE

https://m.edsoo.ru/R8ROJIL5A

22

OO1m1ast XxapaKTEpUCTHKA SJIEMEHTOB
VIA-rpynnsl

https://m.edsoo.ru/USKSESDOV

23

AnnotponHble MOAU(DUKALIUY CEPBHI.
Haxoxnenue cepbl 1 €€ COEIUHEHUN B
npupoae. XUMUYECKHAE CBOMCTBA CEPBI

https://m.edsoo0.ru/P8X9L.2R2Y

24

CepoBoaopoi, cTpoeHHe, GU3NUECKUE
1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/D1K1F5U6P

25

Oxkcunpl cepbl. CepHas KUCIIOTA,
duznyeckre 1 XuMHUYECKHE CBONCTBA,
pUMEHEHUE

https://m.edsoo0.ru/K2COD1YS5W

26

XHUMHUYECKHE PEAKIINH, JIEKALLUE B
OCHOBE IIPOMBIIIIEHHOT0 criocoba
MOJIyYE€HUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaroILEeH cpeibl COEAUHEHU MU
cepsl

https://m.edsoo.ru/V6V8J2S2H

27

Brruncienue MaccoBOM JOJIM BBIXOAA
MPOJIYKTa PEaKIINH

https://m.edsoo.ru/TSH5M5C6Q




28

OO1m1ast XxapaKTEpUCTHKA SJIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE
B Mpupoie, GU3NIECKUe U XUMUYECKHE
CBOMCTBa

https://m.edso00.ru/J9X6KS5ESP

29

AmMHaK, ero pu3nvecKue u
XHUMHUYECKHE CBOMCTBA, MOIyuYeHUE U
pUMEHEHUE

https://m.edsoo.ru/A2J3ESISU

30

[IpakTuueckas padora Ne 3 o Teme
«[lonydyenune aMMuaka, U3y4eHHE €ro
CBOMCTB»

https://m.edsoo.ru/H8ASASG8V

31

A3oTHas KucaoTa, e€ Gpu3ndecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/A4S5F4UOM

32

Hcnonb3oBaHre HUTPATOB U COJIECH
aMMOHHSI B KQUeCTBE MUHEPaIbHBIX
ynoOpeHuit. XMMUYECKOE 3arpsi3HeHHE
OKpY’Karollel cpesibl COeAMHEHUSIMU
azoTa

https://m.edsoo.ru/G7Y4Q1J6P

33

®docdop. Oxcua pochopa (V) u
dbocdopnas kuciaora, GU3NIECKUE U
XUMHYECKHE CBOMCTBA, MOJTy4YeHHE

https://m.edsoo.ru/Q5BOGIN3R

34

Hcnons3oBanue GochaToB B KauecTBE
MUHEPAIBHBIX yI0OPECHHM.
3arpsi3HeHUE IPUPOJTHON Cpeibl
dbocdaramu

https://m.edsoo.ru/M4G5H1P30

35

VYriepon, pacipocTpaHEeHUE B
npupoze, Gu3nIeckue 1 XUMUYECKUe

https://m.edsoo.ru/A9C8F1A41




CBOUCTBA

36

Oxkcuapl yriaepoja, ux Gpusndeckue u
XHMHYSCKHE CBOMCTBA.
DKOJIOTHYECKUE TTPOOIEMBI, CBSI3aHHbBIE
¢ okcugoMm yriepoaa (IV)

https://m.edsoo0.ru/P6UTM4K9T

37

VYroipHas KUCI0Ta U €€ COJIU

https://m.edsoo.ru/T5SO1SOF1T

38

[IpaxkTuueckas padora Ne 4 o Teme
"ITosryueHune yrieKucioro rasa.
KauectBenHnas peakius Ha KapOOHaT-

n

HOH

https://m.edsoo.ru/P6WIW6A4C

39

[lepBoHauanbHBIE TOHATHUS 00
OpraHUYECKHX BELIECTBAX KAK O
COCIMHEHUSAX yIiIepoa

https://m.eds00.ru/G506H6X1E

40

Kpemnuii u ero coenuuenus

https://m.edsoo.ru/S2F37Z4G3N

41

[TpakTuueckas padota Ne 5. Pemenue
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«Baxnennine HeMeTalIbl U UX
COCIMHCHUSD

https://m.edsoo.ru/Y8B8R2E1]J

42

Kontponbnas pabora Ne3 mo teme
«Bakuenime HeMeTaJUIBI U UX
COEIMHEHMS

https://m.edsoo.ru/K1E4WS5F5D

43

OO0m1ast XxapaKTepPUCTHUKA XUMHUYECKUX
3JIEMEHTOB — METAaJUIOB.
Merannuueckas CBsi3b U
MeTaJlJI4ecKasi KpucTajinyeckas
pemérka. @u3nveckue CBOMCTBa

https://m.edsoo.ru/Q5M8X3Z6L




MECTAIJIOB

XUMHYECKHE CBOMCTBA METAILJIIOB.

44 DIIEKTPOXUMHUYECKUH psii HATPSKEHUI https://m.edsoo.ru/M7GOF6W6K
METaJIIOB
OO6mmue crmocoOb! MOTyIeHUS
MetaimoB. CriiaBbl. Beruucnenus no
45 YpaBHEHUSAM XUMHUYECKUX PEAKIUM, https://m.edso0.ru/F9S7U4GS5C
€CJIM OJTMH U3 PEareHTOB COJCPIKUT
IpUMECH
46 [ToHsiTHE O KOPPO3UU METAIIIIOB https://m.edsoo.ru/U4T6B8L6C
47 [[lenouyHble METATIIBI https://m.edsoo.rw/ESNOF6H7A
48 S;C;HH 1 THAPOKCHART HATPIA H https://m.edso0.rW/QSF4ASZ0U
49 iﬁ:g;gfiﬁii;me MeTalIbt = https://m.edsoo.ru/R9IG4H2L.5S
50 Baxneiine coeTMHEHNST KalbLUs https://m.edsoo.ru/BSB6SOF6R
51 Obobumerne i cHeTeMATH3ANI https://m.edso0.rw/Z8S2E1Y6W
3HAHHUI
52 JKECTKOCTE BOZEI 1 CTIOCOOH €8 https://m.edsoo.ru/U4F1VI1PIK
YCTpaHCHUS
[IpakTuyeckas padora Ne 6 mo Teme
53 "YKECTKOCTh BOJIBI U METOJIBI €€ https://m.edsoo.ru/T6E9QU213W
ycTpaHeHus"
54 AnroMUHUT https://m.edso00.ru/O2U1T4S00
55 AmMdoTepHbIE CBOICTBA OKCHU/IA U https://m.edsoo0.ru/T7Z619U3S




TUAPOKCH]IA

56

Kemneso

https://m.edsoo.ru/I2ROK4COE

57

OKcuabl, TUIPOKCUIBI U COJIH JKeTe3a
(IT) u xxene3a (II)

https://m.edso0.ru/U2B913V0Q

58

O0001eHHE U CUCTEMATU3ALUAS
3HAHUHI

https://m.edsoo.ru/W6NOHSL7X

59

[Tpaktuueckas padota Ne 7. Pemenue
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«Baxaenmue MeTaJIbl 1 UX
COCIMHCHUSD)

https://m.edsoo.ru/J1IM4T7L4X

60

Brruncnenus no ypaBHeHUSIM
XUMHUYECKHUX PeaKIHii, ecIu OUH U3
peareHToB J1aH B U30BITKE WU
COJICPXKUT IpUMecH. Brruncnenus
MacCOBOH /1011 BbIXOJa MPOIYKTa
peakiuu

https://m.edso00.ru/F2G001YOK

61

O0001eHre U cCUCTEMATU3aLHS
3HAHUH

https://m.edsoo.ru/W9FSE9LSN

62

Kontponbnas pabora Ne4 o teme
«Baxuenime MeTaibl U UX
COEIMHEHMS

https://m.edsoo.ru/F1EOK9H7N

63

BemectBa u marepuaisl B
IIOBCEHEBHOM XKHU3HU YeJIOBEKA

https://m.edsoo.ru/T4P9U7D4B

64

XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpebl

https://m.edso00.ru/COU70O0M3X

65

Ponp xumuu B perieHun

https://m.eds00.ru/K9X9A8TOM




HKOJIOTHUECKUX MPOoOIeM

PesepBHbIif ypok. O0001ICHNE 1

66 . 1 https://m.edsoo.ru/T5K5V6J3C
cucreMarn3anus 3HaHUi
PesepBHrlii ypok. O000IMIEHNE

67 PBHEULYP ?l e 1 https://m.edsoo.ru/Y2B8C4H2E
cucreMarn3anus 3HaHUi
Pese i1 ypok. O000

68 PBHPIH YP © VmeHHe 1 1 https://m.edsoo.ru/B3P1R2T3V
cucreMarus3anus 3HaHui

OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJILTATAM
OCBOEHHUS OCHOBHOM

OBPA3OBATEJBbHOMN TPOT'PAMMBbBI

8 KUIACC

Kon
npoBep
sIeMOro
pe3yJbT
ara

IIpoBepsiembie nMpeaMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI0 00111€T0
o0pa3zoBaHus

ITo teme: «IlepBoHavanbHbIE XUMUYECKUE TOHATHD)

1.1

pacKpbIBaThb CMBICII OCHOBHBIX XHUMHUYECKUX TOHSATHH: arom,
MOJIEKyJIa, XUMHUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMeCh (OJHOPOJHAs U HEOJHOPOHAs), BaJCHTHOCTD,
OTHOCHTENIbHAsT aTOMHAass W MOJEKYJISIpHAs Macca, KOJHMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast JIOJSl XMMUYECKOTO
JJIEeMEHTa B COCOUHEHHWH, MOJIAPHBIA O0BEM, XUMHUYECKas
peakius, Ki1acCU(UKAIMSA pEeaKUUid: peakuu COEAMHEHUS,
peaKIuy pa3joXKEeHHs, PEaKIMH 3aMEIICHHs, pPeaKkInu OOMeHa,
9K30- U IHAOTEPMHUUECKUE PEAKLUH, TeIUIOBOH 3((eKT peakiuy,
pacTBOp, MaccoBas J0Jis BEIIeCTBa (MPOIEHTHAS KOHIICHTPALIHS)

B PacTBOpE

1.2

HWITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHSATHH
U TPUMCHATHL OTHU IIOHATHUA IIPU OIIMCAHHWU BCIICCTB M HX

MIpEBpALLICHU I

1.3

HCIIOJIL30BAaTh XUMUYCCKYIO CHUMBOJIMKY I  COCTAaBJICHUA

(dbopMyI1 BEIIECTB U YPABHCHUN XUMHUECKUX PEAKITUI

1.4

PacKphIBaTb CMBICII 3aKOHOB COXpaHCHHUA MAaCCbl BCHICCTB,
MOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIAPHOTO Y4YCHHUA, 3aKOHa

ABoraapo

1.5

OnmpeaAcIsATb BaJICHTHOCTL AaTOMOB JJICMCHTOB B 6I/IHapHBIX




COCOAUMHCHUAX

1.6

KJIaccu(UIUpPOBaTh XMMHUYECKHE peakiuu (10 YHCIY U COCTaBy

YYaCTBYIOUIMX B PEaKIIMH BEUIECTB, IO TEIIIOBOMY YPQEKTY)

1.7

BBIUHCIISATH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MaccChl

BCIICCTB

1.8

BBIUMCIISITH MACCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa 1o (hopMyJie

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PACTBOPC

1.10

NPUMEHATh  €CTECTBEHHOHAY4YHbIE  METOJbl  IO3HAaHUS  —
HaONMO/IeHue, U3MEpeHHe, MOJEIIMPOBAHHE,  IKCIEPUMEHT

(peabHBIN U MBICJICHHBIH)

I[To Teme: «Baxnelmue NOPEACTABUTENM HEOPraHUYECKUX

BEIICCTB»

2.1

pacKpbhIiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCHU,

KHUCJI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCaACIAAThL NPUHAJICIKHOCTD BCIICCTB K OHpe,Z[e.HéHHOMy KJIaCcCy

coeMHEeHUH 1o hopmyam

23

KJ1acCU(UIMPOBATh HEOPTaHUYECKUE BEIIECTBA

24

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA
BCIICCTB Pa3JINIHBIX KJIaCCOB, MOATBCPIKAasd OITMCaHUuC
NpUMEpaMH  MOJICKYJSIPHBIX ~ YpaBHEHHH  COOTBETCTBYIOIIUX

XUMHYECKUX PEaKLUN

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BOSMOXHOCTH IMPOTCKAHUA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBaTh MpaBUJIAM TIOJb30BAHUS XHUMUYECKOW TMOCYI0H W
n1abopaTOpHBIM 000PYTIOBAHHEM, a TAK)KE MTpaBUIaM 0OpaIeHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU IO BBITOJHEHUIO
7a00paTOPHBIX ~ XMMHYECKUX OMNBITOB IO TOJYyYEHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOJAOPOJa M KHCIOPOJA),
MPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHON MacCOBOM J0JIei

paCTBOpéHHOFO BCIICCTBA, IMJIaHUPOBATH n MMpOBOAUTD




XUMUYECKHE OKCIEPUMEHThl 10 PAClO3HABAaHUIO PACTBOPOB
mieyiouel M KHUCIOT C TIOMOINbIO HMHAMKATOPOB  (JIAKMYC,

dbenondTaneny, METHIOPAHX U JPYTHE)

2.7

IIPOBOJUTH PACUETHI IT0 YPAaBHEHHUIO XMMUYECKON peaKkIuu

ITo teme: «Ilepuogmyecknii 3akoH u llepuonnueckass cucrema
xumuueckux snemeHToB . Y. MengeneeBa. CTpoeHue aTOMOB.
XnuMuyeckas CBS3b. OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIC

PEaKIum»

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XWUMHYCCKUX MHOHATHH: AApO
aToma, JJICKTPOHHBIA CJIOM aToMa, aTOMHAas OpOWTa b, PaJNyC
aToMa, XUMHUYCCKaA CBA3b, MOJAPHAA U HCIOJAPHASA KOBAJICHTHAA
CBSI3b, DJIEKTPOOTPULIATEIILHOCTh, HOHHAsl CBsSI3b, MOH, KAaTHOH,

AaHHOH, CTCIICHb OKHUCJICHUA

3.2

KJIaCCI/Iq)I/II_[I/IpOBaTI: XUMHNYCCKHUEC 3JICMCHTHI

3.3

OTIMCBIBATh " XapaKTEepPU30BaTh TaOJIUIHYIO bopmy
[lepuonuyeckoil cUCTEMBI XUMHYECKHUX 3JIEMEHTOB: pa3jnyarhb
NOHATUS «IJIaBHasg moArpynma (Arpymma)y #  «mo0odHas

noarpymnma (brpynma)y, «Maibie» u «00JIbIITHE) TMEPUOIBI

3.4

packpsiBath cMmbich [lepuonnueckoro 3akona [[.M. Menpaeneena:
ACMOHCTPUPOBATL [MOHUMAHUC HepI/IO,Z[H‘{eCKOﬁ 3aBUCUMOCTH
CBOMCTB XUMHYECKMX DJIEMEHTOB OT UX [IOJIOKEHHUS B

IIepuoanueckoil cucreme

3.5

COOTHOCHUTH O0O3HAYEHHUS, KOTOpPhIE UMEIOTCA B TalHIe
«llepuogmueckass cucrteMa Xumuyeckux anemeHtoB .M.
MeHnzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsa sijapa, OOIIee YHUCIIo

AJIEKTPOHOB U paclpeieNIeHUe UX MO 3IEKTPOHHBIM CIOSIM)

3.6

OonpeaAciisiTb CTCIICHbL OKHCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUHECHUAX

3.7

OTpeAeNATh BUJ XMUMHUYECKOH CBS3U (KOBAJICHTHAs W MOHHAs) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KJIACC




Kon
nposepsi
€MOro
pe3yabT
ara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS OCHOBHOI
00pa3oBaTeIbHOI NPOrpaMMbI OCHOBHOT0 0011I€Tr0
o0pa3zoBaHust

IIo Teme: «BGH_IGCTBO U XUMHYCCKaA pCaKus»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHI: pacTBOp,
AJIEKTPOJIUTHI, HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs
JIUCCOLMALUS, PEAaKIMM HOHHOrO OOMEHa, KaTamu3aTop,
XMMHUYECKOE paBHOBECHE, OOpaTHMbIe U HEOOpaTUMBIE pEaKIuH,
OKHCITUTEIIbHOBOCCTAHOBUTENIBHBIE  PEAKLUH,  OKUCIUTEIb,
BOCCTAHOBHTENb, OKHCJICHHE M BOCCTAHOBIJICHUE, AJIOTPOIIHS,
aM(pOTEepHOCTh, XWMHUYECKas CBs3b (KOBaJieHTHas, HWOHHA,
MeTaJuIn4decKasi), KpUCTaNTNIecKas PemeTKa, CIjIaBbl, CKOPOCTh

XUMHYECKOW PEaKUU

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMUUYCCKHUX MOHSATHH
U IPHUMCHATH OTH IIOHATHUA IIPpHU OIIMCAHHK BCHICCTB U HUX

MpEBpALLECHU I

1.3

COCTaBJISATh YpPaBHEHHS  BJEKTPOJUTHUYECKOM  JUCCOLMAIUU
KHCJIOT, IIeJIoue U COJel, MOJIHbIe U COKpAIlEHHbIE YPaBHEHUS

peakuuii HFOHHOTO OOMeHa

1.4

PaCKpbIBaATh CYIIHOCTDb OKHCJIINTCIIbHO-BOCCTAHOBUTEIIbHBIX
PEaKIIii MOCPEICTBOM COCTABJICHHUS SJIEKTPOHHOTO OaaHca 3TUX

peaxkuuit

1.5

IIPOBOJUTH PACYETHI 10 YPAaBHEHUIO XMMUYECKON peaKkIuu

ITo TemaMm: «HeMmeTaimnbl M UX COCOUMHEHHUA» U «MeTaliIbl U UX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBaTh) oOmmMe u crnenududeckue
XUMHUYCCKHUEC CBOIICTBa IMPOCTBIX n CJIOXKHBIX BCIICCTB,
MOJTBEPXK/Iasi ONMMCAHHUE TPUMEPAMHU MOJICKYJSIPHBIX M MOHHBIX

YPaBHEHUH COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN

2.2

COCTAaBJIATh ypaBHEHUs peakuun, ITOATBEPK NAIOIINX

CYII€CTBOBAHUC TCHETHUYECKOM  CBS3H MCXKAY BCIICCTBAMU




Pa3JINIHBIX KJIACCOB
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MMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX
CTPOCHUA, BO3MOXXHOCTH MMPOTCKAHUA XUMHNYCCKUX

MpEeBpAIECHUI B pa3IUYHBIX YCIOBUSIX
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CIIeZIOBaTh MpaBWJIaM TIOJb30BAHUS XHMHUYECKOH TOCYIOH U
n1a00paTOpPHBIM 000pYIOBaHHEM, a TaKXke MpaBUiIaM OOpaleHHs
C BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSIMHU IIO
BBIMIOJIHEHUIO  J1A0OPaTOPHBIX ~ XMMHYECKHUX  ONBITOB  II0
MOJTYYEHUI0 U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U

YIJIEKUCIIOTO Ta3a)

2.5

MPOBOANTH PEAKIUH, MOITBEPIKIAIONINE KAUYeCTBEHHBI COCTaB
pa3IMYHBIX BEHIECTB: PACIO3HABATh OMBITHBIM IYTEM XJIOPHI-,
Opomuna, womupa, kapOonar, docdar, cunmkar, cynbdar,
THIPOKCUIMOHBI, KATHOHBI aMMOHHUS, HMOHBl  HM3yYCHHBIX
METAJJIOB,  NPHUCYTCTBYIOIIME B  BOJHBIX  pacTBoOpax

HCOPraHNMYCCKUX BCIICCTB

[To Teme: «XuMHs U OKpY>Karolasi cpeaay

3.1

pacKpbIBaThb CMBICT OCHOBHBIX xuMuueckux mnoHsTuid: [TJIK

BCIICCTBA; KOPpO31d MCTAJIJIOB

3.2

HpI/IMeHHTB OCHOBHBIC onepauHH MBICHHTGHBHOﬁ NCATCIIBHOCTHU —
aHaJ W3 W CHUHTE3, CpaBHEHHE, O0OOIICHHE, CHCTEMATH3AIIHIO,
BBIAABJICHHC HpI/I‘II/IHHO-CJIe,Z[CTBeHHBIX CBH3€I>'I — JJIA I/I3y‘-IeHI/I$I
CBOWMCTB BEIICCTB M XUMHUUYCCKUX PEAKIIHi; €CTECTBEHHOHAYYHBIC
METOABI ITO3HAHUA — Ha6JHOI[eHI/I€, I/IBMepeHI/Ie, MOI[CJII/IpOBaHI/Ie,

AKCTIIEPUMEHT (PEaTbHBIM U MBICTICHHBIH )




HHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

1

HCpBOHa‘IaHBHBIC XHUMHUYCCKHEC ITOHATUSA

1.1

[Ipenmer xumuu. Posib XMMUU B )KU3HU YEJIOBEKA. XUMHS B CUCTEME
Hayk. Tema wu BemectBa. ®Dusznueckue CBOWMCTBA BELIECTB.

ArperaTﬂoe COCTOSAHHE BCIICCTB

1.2

IlousTue o METOJaX IMO3HAHUA B XUMUMU. YUucTele BEmeCcTBa U CMECH.

Crioco0sI pa3aeneHus cMecei

1.3

ATOMBI u MOJICKYIJIBI. XHUMHYECKHE 3JICMCHTHI. CHMBOJIBI
XUMHNYCCKHUX JJICMCHTOB. HpOCTbIe H CJIOXKHBIC BCIICCTBA. AToMHO-

MOJIEKYJISIPHOE YUCHHE

1.4

Xumuueckass  ¢opmyna. BajgeHTHOCTH aTOMOB — XMMHYECKHUX
3J€MEHTOB. 3aKOH IMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs
atoMHas macca. OTHOcHUTeNbHAs MOJEKYJsApHas macca. MaccoBas

J0JI1 XUMHUYCCKOI'O 3JICMCHTA B COCIMHCHUI

1.5

KomnuectBo BemectBa. Monbs. MonsgpHas macca. B3zauMocBsI3b
KOJIMYCCTBA, MACChl MW UYHUCIIAa CTPYKTYPHBIX CAWHUI] BCIICCTBA.

Pacuérsl o hopmynaM XUMUYECKUX COSAUHEHUI

1.6

Ou3nyeckue U XUMHUYECKHE SBICHHUS. XUMHUYECKas peakius U eé
NMpU3HAKU. 3aKOH COXPAHEHHs] MACChl BEIIECTB. XHWMHYECKHE
ypaBHeHus. Kraccudukanus XUMHUECKUX peakuuil (coenuHEeHHs,

pa3noXKeHus, 3aMEIIeHUs, 00MEHa)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYI0M, C
npaBUjIaMu paboThl B Jlaboparopuu U mpuémMamu OOpaieHHs ¢
abopaTOPHBIM 000PYIOBAHHEM, H3YUYCHHE U OMMMCaHUE (U3UICCKUX
CBOHCTB 00pa3llOB HEOPraHWYECKHX BEIIECTB, HaOIIOAEeHNE
¢uznyeckux (MIaBlIeHUE BOCKA, TasHUE JIbJla, pAaCTUPAaHUE caxapa B
CTyNKE, KUTICHHE U KOHJICHCAIUS BOJBI) U XUMHUYECKUX (TOpEeHHue

CBCUH, IIPpOKAJIMBAHUC M€I[HOI71 ITPOBOJIOKH, BBaHMOHeﬁCTBHe Meia C




KUCIIOTOW) SIBJICHUH, HAOJIOJEHWE W  ONHCAHWE MPU3HAKOB
MpPOTEKaHUs  XUMHUYECKHUX  peakuuid  (pa3joxeHue  caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUIAOM Oapus, paziioKeHUE
ruapokcuna Meau(ll) mpu HarpeBaHWUM, B3aMMOJICHCTBHE JKeJe3a C
pactBopom conn Meau(Il), nu3ydenue cnocoboB pazneneHus cmecen
(c MOMOIIBbIO MarHUTA, GUIBTPOBAHKE, BBIMTAPUBAHUE, TUCTHIUILINS,
xpomarorpadusi), TMPOBEACHHE OYUCTKH IOBAapEHHOW  COJIH,
HAOJMIOZGHWE W  ONHMCAaHWE pPE3YIbTaTOB MPOBEACHUS  OIbITA,
WJUTFOCTPUPYIOIIEr0 3aKOH COXPAaHEHMsI MacChl, CO3/IaHUE MOJENIEH

MOJIEKYJ (IITapOCTEPIKHEBBIX )

Bakneiiue npeacTaBUTeIN HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cMech razoB. CoctaB Bo3zmyxa. Kucimoponm — 3jeMeHT U
npocroe  BemecTBO. HaxoxnmeHwe Kuciaopoma B IIPHPOJE,
¢du3nueckre 1 XMMHYECKUE CBOMCTBA (peakiuu ropenus). OKCuIpl.
[Tpumenenne kuciaopoaa. CrocoObl MONydyeHUS KHUCIOpoJa B
nabopaTopuu W MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B

npupoje. O30H — alI0TpoINHas MoAU(UKAIIUS KUCIOpoAa

2.2

TennoBoit 3deKkT XUMHUYECKOW pPEaKIUH, TEPMOXUMUUYECKHUE
YPAaBHEHUs, 3K30- U 3HAOTEPMUYECKUE PeaKUUU. TOIUIMBO: yroyib U
MeTaH. 3arps3HEHHE BO3/yXa, YCHUJIEHHWE IapHUKOBOrO 3(¢¢eKTa,

pa3pylIeHue 030HOBOTO CIIOSI
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Bonopon — anemeHT u mpocroe BemiectBo. HaxoxaeHue Bonopoaa B
npupozae, (usnyeckue M XUMUYECKHE CBOMCTBA, NPUMEHEHHE,

criocoOb! rmosydeHus. Kucnorsl u conu
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ModnsipHblii 00bEM Ta30B. Pacu€Tsl M0 XUMHUECKUM YpaBHEHUSIM

2.5

dusnyeckue cBOWCTBAa BOAbl. Boma kak pactBoputens. PacTBOpsI.
HacblieHHple W HEHACBILIEHHBIE  PacTBOpPBL.  PacTBOpUMOCTH
BEIIECTB B BoJe. MaccoBas [1oysl BelIecTBa B  PacTBOPE.
Xumuyeckue cBoicTBa Boabl. OcHoBaHus. Ponb pacTBOpoB B
NpUpOJe U B KU3HU 4eloBeka. KpyroBopor Boabl B HPHUPOJIE.

3arpsi3HeHue NpupoHbIX BoJ. OXpaHa U OUHMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanms HEOPraHUYECKUX COEIMHEHUIA. OKcuap.

Knaccudukanus OKCHJIOB: coneo0pasymoiue (OCHOBHBIE,




KHCIIOTHBIE, aM(oOTepHbIe) U Hecoleobpasyrome. HoMmeHkmatypa
okcugoB. Dusmueckue W XUMHUYECKHE CBOMCTBA OKCHUIOB.

[Tonydyenue okcuaoB

2.7

OcHoBaHus. Knaccudukamus OCHOBaHHH: MIEI0YH u
HEpPaCTBOPHUMBIE OCHOBaHHMSI. Homenxkiarypa OCHOBaHMH.
du3nyeckue M XUMHUYECKHE CBOMCTBa oOcHoBaHuil. [lomydenue

OCHOBaHU

2.8

Kucnotel. Kmaccuduxarmuss kucnor. HomenkmaTypa  KHCIOT.
dusnueckue M XUMHUUYECKHE CBOMCTBA KHUCIOT. Psga akTHUBHOCTHU

MetaiuioB H.H. bekerosa. [Tonyduenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nueckue U XMMHUYECKHUE CBOMCTBA

couseil. [Tomyuenune coseit

2.10

I'enernmueckas cBA3b MCXKAY KilaCCaMM HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUI AKCIIEPUMEHT: Ka4eCTBEHHOE omnpeaeneHue
CONIep’KaHusl KHUCIOpoJa B BO3JAyXe, NONy4eHUe, cobupaHue,
pacrmo3HaBaHHE€ W HU3YyYE€HHE CBOMICTB KHUCIOpOZa, HaOIIoleHNe
B3aMMOJICHCTBUS BEIIECTB C KMCIOPOAOM U YCIIOBHS BOSHUKHOBEHUS
W TpeKpalieHuss ropeHus (mokapa), 03HAKOMJIEHHE C oOpasimamu
OKCHJIOB M OIKMCaHWE WX CBOWCTB, TONy4eHHUE, coOupaHue,
pacrio3HaBaHHME H HW3y4Ye€HHWE CBOWCTB Bojopoaa (ropeHue),
B3anMoJieiictBue Bomopoaa ¢ okcugom wmenu(Il)  (Bo3moxkHO
WCIIOJb30BaHWE  BHJICOMATEpPUAlOB),  HaOmoJgeHHe  00pasIoB
BEIIECTB KOJIMYECTBOM | MOJb, HCCIENOBaHHE OCOOEHHOCTEMH
pacTBOpEHHS  BEIIECTB  C  pa3dM4YHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM J0JeH
pacTBOPEHHOTO BEUIECTBAa, B3aMMOJCHCTBUE BOABI C MeTaslaMu
(Hatpuem u KaJIbLILEM ) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), OMPECIIEHUE PACTBOPOB KHUCIOT U INEJIOYEH C
MOMOIIBI0 WHIMKATOPOB, MCCIEAOBaHUE 00pa3llOB HEOPTAaHMYECKHUX
BEUIECTB Pa3IMYHBIX KIJIACCOB, HAOIIOJCHHE H3MEHEHHUS OKPACKHU
WHANKATOPOB B pacTBOpax KHCIOT W IIeJouel, wu3ydeHue
B3auMoeicTBusa okcuaa menu(ll) ¢ pactBopoMm cepHOI KHCIIOTHI,
KHCIIOT C METaJUlaMM, peakUuld HEeUTpanu3aluy, IOJy4eHUE

HEPACTBOPUMBIX OCHOBAaHUM, BHITECHEHHE OJIHOTO METaijia JPYruM




H3 pacCTBOpa COJIM, PCHICHHUC SKCICPUMCHTAIIBHBIX 3aJda4 IO TCMC

«BaxkHenmme KJ1acchl HEOPraHMYECKUX COCTMHEHUIN)

IIepnonnueckuii 3akoH u Ilepuonnueckas cucteMa XMMHYECKUX
anemeHnToB /.M. MenneneeBa. CTpoeHrue aToMOB. XUMHUYECKas

cBs3b. OKHCANUTENBLHO-BOCCTAHOBUTEILHEIC pcaknuu

3.1

[lepBple TOMBITKM KJIACCU(DUKAIMH XUMHUYECKUX  DJIIEMEHTOB.
[lonsiTve o0 Trpymnmax CXOJHBIX JJIEMEHTOB (ILLIEIOYHBIE U
LIEJIOYHO3EMENIbHBIE ~ METAJlIbl, TaJOreHbl, HWHEPTHbIE Ta3bl).

DeMeHTbl, KOTOpble 00pa3yloT aM(pOTepHbIE OKCU Bl U THIPOKCHIBI

3.2

Ilepuonnueckuit 3akoH. Ilepuomuueckas cucTeMa XHMHUYECKUX
3JIEMEHTOB JA.N. Meneneesa. Kopotkonepuognas u
JMHHONepuoHast Gopmbl Ilepuonndeckoil cucTeMbl XMMHYECKUX
anemenToB .M. Menneneesa. Ilepuonaer u rpymnmnsl. duznyeckuit

CMBICJI TOPSIIKOBOIO HOMEpa, HOMEPOB MEPHOJIa U TPYMIIbI AJIEMEHTA
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Crpoenune atoMoB. CocTaB aToMHBIX saep. M30Tonbl. DIEKTPOHBI.
CrtpoeHue 31eKTPOHHBIX 000JI0YeK aTOMOB MEPBLIX 20 XUMUYECKUX
saneMeHtoB  Ilepmogmueckoit  cuctembl .M.  MeHnneneena.
XapakTepUCTUKAa XUMHUYECKOIO 3JEMEHTa MO €ro IMOJIOKEHUIO B

[Tepuonuueckoit cucreme .M. Menneneera
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3aKOHOMEPHOCTH HW3MEHEHHs paJuyca aTrOMOB XMMHYECKUX
3JIEMCHTOB, MCTANIMYCCKUX MW HCMCTAINIMYCCKUX CBOICTB IIO
rpynnaMm u mnepuoaam. 3HaueHue llepmoamyeckoro 3akoHa H
Hepnomxmewoﬁ CUCTCMbI XUMHYCCKUX DJJICMCHTOB IJIA Pa3BUTUSA

Hayku U nipakTuku. [[.1. MenzaeneeB — yu€HbIi U TpaKJaHUH

3.5

Xumunyeckas cBsi3b. KoBaneHTHas (MojsipHasi U HEMOJIIPHASI) CBA3b.

3HCKTpOOTpI/II_IaTCJIbHOCTb XUMHYECKHUX 3JIeMeHTOB. MoHHas CBS3b

3.6

Crenenp okucineHus. OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE PEAKIUU.
IIponeccel  OkuMcineHUMss W BOCCTaHOBIEHHA. Okucnurenu U

BOCCTAaHOBHTCIIN

3.7

XUMUYECKUN SKCIICPUMEHT: U3ydeHHE 00pa3lioB BEIIECTB METAIJIOB
U HEMETAJUIOB, B3aHMOJEHCTBHE THIPOKCHIA IIMHKA C pacTBOpaMu
KHCIIOT M ILIEJI0YEH, IPOBEJEHUE OIBITOB, WJUIIOCTPUPYIOIIUX

MPUMEPBl OKUCIIHUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIMil (ropeHue,




pEeaKIu pas3yIoKEHUs, COeTUHEHUS)

9 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo u xummnueckas peakuus. [lopropenne

1.1

[lepuonnueckuii 3akoH. Ilepumogmueckass cucremMa XHUMHYECKHX
sneMmeHToB JI.1. MenaeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHYECKHUX D3JIEMEHTOB TMEPBBIX TPEX
MEePUOJIOB, KalMs, KaJlbLMs U UX COCIUHEHUH B COOTBETCTBUHU C
IIOJIOXKEHUEM HJIEMEHTOB B lleproanueckoi cucreMe U CTPOCHUEM UX

aTOMOB

1.2

Ctpoenue  BemiecTna: BUABI XUMHYECKOH  CBSI3H. Tuner
KPUCTAJUIMYECKUX PEUIETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT
TUMNA KPUCTAIUIMYECKOM PEmETKH W BHUJA XUMHUYECKOM CBS3H.
Knaccupukanuss u  HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
(MexXIyHapoaHas W TpUBHAIbHAS). XUMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCA K PA3JIMYHBIM KJIaCCaM HEOPTaHMYECKUX COCTUHEHUM,

TCHETHUYECKAas CBsA3b HCOPraHMYCCKUX BEIICCTB

1.3

Knaccupukanus XuMHYECKMX peakiuil 1O pa3IMYHbIM NpPU3HAKAM
(Mo YHMCIly M COCTaBy YYAacTBYIOIIMX B pEAKUUU BELIECTB, IO
TerioBoMy 3G (deKTy, 10 H3MEHCHHMIO CTCICHEH OKHUCICHHUS
XUMHYECKHX  DJIEMEHTOB, 10  OOpaTUMOCTH, IO  YYaCTHIO
KaTaJn3aropa). OK30- u SHAOTEPMHUUYECKHE peaknuy,
TEPMOXMMHUYECKUE ypaBHEHUsA. I[loHATHE O CKOPOCTH XMMHMUYECKOU

peakiuu

1.4

[TonsiTie 006 OOpaTHUMBIX W HEOOPATUMBIX XHMHUYECKUX PEaKIUIX.
IlonssTe O TOMOIE€HHBIX H IFCTCPOrCHHLIX PCAKIUAX. ITonsatue o
XUMHYECKOM paBHOBecHH. DakTOphl, BIUSIONIME HA CKOPOCTh

XUMHUYECKOMN PCaKIMU U MOJIOKCHUEC XUMHUYCCKOTI'O PABHOBCCHA

1.5

OKHUCIUTENIBHO-BOCCTAHOBUTENIbHBIE PEAKINH, JIEKTPOHHBIN OaaHC
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHON peakiuu. CocraBnenune

ypaBHeHI/Iﬁ OKHUCIHUTCIIBPHO-BOCCTAaHOBHUTCIIbHBIX peaKHHﬁ C




HCIIOJIb30BAHHUEM METOZA SJICKTPOHHOT'O Oananca

1.6

Teopust INEKTPOIUTUYECKONM  UCCOLMALMU. IJICKTPOJIUTHI U
HedIeKTposnThl. KarnoHsl, aHMOHBL MexaHU3M AMccoLUalU
BEIIECTB C pAa3IMYHBIMU BHUIAMU XHMHUYECKOW CBs3u. CTeneHb
mucconnannu. CuibHbIE U clladble IeKTPONUTHL. Peakium HoHHOTO
oOMeHa. YciI0BUs MPOTEKAaHUs peaklMii HOHHOTO 0OMEeHa, MOJIHbIE U
COKpalllEHHbIE HMOHHBIE YypaBHEHHMs peakuui. CBolcTBa KHUCIOT,
OCHOBAHUU M COJICH B CBETE MPEJICTABICHUN 00 SJIECKTPOJIUTHICCKOM
muccounanuu. KauecTBeHHble peakuuu Ha UHOHBL [loHsATHE O

TUIPOJIU3E COJIEH

1.7

XWMHYECKUN  DKCIIEPUMEHT:  O3HAKOMJIEHME C  MOJEISIMH
KPUCTATNYECKUX PEHIETOK HEOPTAHUYECKUX BEIIECTB — METAJNIOB U
HeMeTa/uloB (rpadura W anamasa), CIOKHBIX BEIIECTB (XJIopuia
HATpUsl); HWCCIENOBAHUE 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOU
peakuud OT BO3JEHCTBUS pPa3IMYHBIX (PAKTOPOB; HCCIEIOBAHUE
AIIEKTPOTIPOBOHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOIHAIIII
KHCJIOT, Iejgoueid W cojedl  (BO3MOXXHO  HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB);  MPOBEACHHUE  OIMBITOB,  HJUTFOCTPUPYIOLTUX
MPU3HAKK TPOTEKAHUs PEaKIWii HMOHHOTO oOMeHa (oOpa3oBaHHe
ocajgka, BBIIEICHHWE Tra3a, oOpa3oBaHHWE  BOJNBI);  OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPBl  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii  (rOpeHHe,  peakUUH  Pa3loKEHHUs,  COECIUHEHUS);
pacro3HaBaHUE  HEOPraHWYECKUX  BEIIECTB  C  IOMOIIbIO
KaueCTBEHHBIX PEAKIMi HAa HWOHBI; PEIICHHE JKCIEPUMEHTAThHBIX

3a1a4

HemeTamnsr 1 ux COCOIUHECHUS

2.1

OO6mas xapakTepucTrka raoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu oOkucieHus. CTpoeHwe u  (PUINIECKUE
CBOICTBA MPOCTHIX BEIIECTB — rajJOreHoB. XMMHYECKHE CBOMCTBA HA
npuMepe xjopa (B3aUMOJCHCTBUE C METaJJIaMU, HEMETaJUIaMH,
mesnoyamu).  XjopoBogopoa. ConsHas KHCIOTa, XUMHYECKHE
CBOMCTBA, IIOJIyueHHE, IpUMeHeHue. [JleiucTteue xjopa H
XJIOPOBOJIOPOJIa HA OPTaHW3M 4YesoBeKa. BakHe#e XIopuasl U uX

HAaXO0JICHUE B MPUPO/JIE




2.2

OOmast xapaktepuctuka 3neMeHToB VIA-rpynmel. OcobeHHOCTH
CTpPOEHHUSI aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHue u
¢u3nyeckre CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpBI.
AmnoTponHble MOAM(UKALUK KHUCIOpOAAa M Cepbl. XUMHUYECKUE
cBoiictBa cepel. CepoBogopoi, CTpoeHHe, (Qu3MUecKue U
XUMHYecKkre cBoicTBa. OKCHIBI CEephl KAk MPEACTABUTEIN
KHUCIIOTHBIX OKCHAOB. CepHas KHCIOTa, GU3NYCCKUE W XUMHYECKHE
cBoiicTBa (0OmMe Kak TMPEACTAaBUTENs Kilacca KHUCIOT W
cnenuduieckue). XHUMHUYECKHUE PEaKIUH, JIeKAIIUe B OCHOBE
IPOMBIIIIEHHOTO  crmoco0a  TMOJy4YeHUs  CepHOM  KUCIIOTHI.
[Ipumenenne. Conu cepHOM KHCIOTHI, Ka4YE€CTBEHHAs pEaklus Ha
cynbdar-uoH. Haxoxnenwe cepbl U €€ COEAMHEHUNW B TIPHUPOJE.
XUMHUECKOE 3arps3HEHNE OKPYKaIOIIeH Cpe/ibl COSMHEHUSIMHU CEPhI
(KUCJIOTHBIC NTOKIM, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI

€TOo MpCAOTBpAICHUA
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OO0mas xapakTepucTuka 3JIeMeHTOB VA-rpynmnel. OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIE CTEMEHW OKHUCIEHHUs. A3oT,
pacnpocTpaHeHue B npupoje, Gu3nueckue U XuMHUYeCKHUe CBOMCTBA.
KpyroBopor aszora B mnpupoje. AMMHUAK, €ro (QHU3MYECKUE U
XUMHYECKHE CBOWMCTBA, MOIy4YeHHe U npuMeHenue. Coau aMMOHUS,
uX  (Qu3MUeCKHe W  XUMHYECKHE  CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHbI aMMOHHMs. A30THas KUCJOTa, €€
nosyuyeHue, (U3MUeCKHue M XHWMUYECKHEe CBOMCTBa (OOmIMe Kak
MpeJCTaBUTENs Kilacca KUCIOT U crneuuduueckue). Vcnonb3oBanue
HUTPATOB U COJICH aMMOHHUS B Ka4eCTBE MHUHEPAIbHBIX yJ0OpEHHUIA.
XUMUYECKOE 3arpsi3HEHHUE OKPYXKAIWIEH Cpeabl COCIUHEHUSIMHU
a3oTa (KUCJIOTHBIC [OXKIW, 3arps3HEHHE BO3AyXa, IOYBBI H

BOZI0EMOB)
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®dochop, amrorpornHbie Moaubukamuu docdopa, Quznyeckue wu
xumuyeckue cpoiictBa. Oxcun docdopa(V) u docdopnas xuciora,
¢u3nueckne M XMMUYECKHEe CBOWCTBA, MoiydeHue. Vcmonbp3oBaHue

¢dochaToB B kKauecTBe MUHEPAIBHBIX Y10OpeHU

2.5

OOmast xapakTtepucTuka 3meMeHToB I[VA-rpynmel. OcobeHHOCTH

CTPOCHHUSI aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUA. YTIepos,




QUIOTPONHBIE  MOAU(HKAIMK, PACIPOCTpaHEHHE B  IMPHUPOJE,
bu3nveckue W XUMHUYECKHE CcBoWcTBa. Ancopbums. Kpyrosopor
yriepoga B mpupoxae. Okcuipl yriepojga, WX (QHU3UYECKHE U
XUMHYECKHE CBOWCTBA, IEMCTBHE HA )KUBBIC OPTaHU3MBI, TIOJTYyYCHHE
U TMPUMEHEHHE. DKOJOTHUECKUE MPOOJIEMBl, CBSI3aHHBIE C OKCHUIOM
yrnepona(lV); rumore3a T17100anbHOrO MOTEIUICHHS — KIIMMATa;
HNapHUKOBBIN 3P (deKT. YToNbHas KUCIO0Ta U €€ CONU, UX (PU3NUecKue
U XMMHUYECKHE CBOWCTBA, MOJIyueHUE U npuMeHeHue. KauecTBenHas
peakius Ha KapOoHaT-uOHBI. Vcmonb3oBanue kapOOHATOB B OBITY,

MCIUIHUHE, IIPOMBIIIJICHHOCTH U CEJIbCKOM XO3SHCTBE

2.6

[TepBoHauanbHBIE TOHATHS OO0 OPraHMYECKHUX BEIIECTBAX KakK O
COCIMHEHUAX yriepoda (MeTaH, 3TaH, ITHJICH, alleTHJICH, JTaHOJI,
JIMIEPUH, YKCYCHasl KUCioTa). X cocTaB U XMMHUUYECKOE CTPOCHHE.
[TonsiTue O OMOJOTMYECKH BaXKHBIX BEIIECTBAX: JKHpaxX, Oelkax,
YIJI€BOJAX — U X POJIU B )KM3HU 4YeloBeKa. MaTepuanbHOE €IMHCTBO

OpTraHUYCCKUX U HCOPIraHNUYCCKUX COCITMHCHUI

2.7

Kpemunii, ero gusnueckre m XUMHUUYECKHE CBOMCTBA, MOJYyUYCHHUE U
npumenenne. CoenuHeHuss KpemHUss B mpupome.  OOmime
npeacraBieHus: 00 okcuae kpeMmHHsA(IV) u KpeMHHEBOW KHCIIOTE.
Cunukarsl, WX  WCIOJIb30BaHWE B OBITY, MEIUIINHE,
NPOMBIIUIEHHOCTH.  BaxHeiline  cTpouTeNbHBIE  MaTepUaIbl:
KepaMuKa, CTEKIo, IIeMEHT, OeToH, kene300eToH. [Ipobrmemsl
0€30MacHOr0  WCIOJIb30BAHUSL ~ CTPOMUTEIBHBIX  MaTEpHUaJOB B

IIOBCEIHEBHOU KU3HU

2.8

XVUMUYECKUH IKCIEPUMEHT: HM3ydeHHE OOpaslloB HEOPTaHUUYECKUX
BEIIECTB, CBOWMCTB COJISTHOM KHCJIOTHI; MPOBEACHHE KaueCTBEHHBIX
peakiuii Ha XJOPUI-UOHBI ¥ HAONIOJCHHE TIPU3HAKOB UX
INPOTEKAHUS; OIMBITHI, OTpaXawluue QU3NYECKHe U XUMHYECKHE
CBOMCTBA TajJlOT€HOB M UX COEIMHEHHI (BO3MOXKHO HCIIOJIb30BAHHE
BHUJICOMATEPHAIOB); O3HAKOMJIEHHE C  O0pa3laMu  XJIOPHJIOB
(raloreHuI0B); O3HAKOMJIEHHME ¢ oOpasmamu cepel U eé
COEIUHEHUSMU (BO3MOXXKHO HCIIOJIb30BAaHUE BHUIEOMATEPHAIIOB);
HaOmo/leHue Tmporecca OOyriauMBaHUS —caxapa IMOA JCHCTBHEM

KOHUEHTPUPOBAHHON CEPHOM KHCIOTHI; H3YYEHHE XUMHUYECKUX




CBOWCTB pa30aBIEHHON CEpHOU KUCIIOTHI, MPOBEICHNE KaueCTBEHHOM
peakuuu Ha cyinb(dar-uoH U HAONIOACHHE NMPU3HAKa €€ MPOTeKaHUS;
O3HaKOMJICHHE C (DU3MYECKHMMH CBOMCTBaMH a3oTa, (pochopa m ux
COeMMHEHUN  (BO3MOXXHO  HCIIOJIB30BaHHE  BHJIEOMAaTEPHAIIOB),
oOpa3maMu  a30THBIX M (QochopHBIX ynOOpeHMii; MOJIydeHHUE,
coOupaHue, pacro3HaBaHUE ¥ U3yUYCHHE CBOWCTB aMMHAKa;
MPOBEJICHUE KAYECTBCHHBIX PEaKluii Ha HOH aMMOHHUS U Pocdar-uon
U W3yuyeHHWE TPHU3HAKOB WX NPOTEKAHUS, B3aUMOICHCTBHE
KOHIICHTPUPOBAaHHOM a30THOM KHCJIOTBHI C MeEIbI0 (BO3MOXXHO
UCIIOJIb30BaHNE BUJIEOMATEPHAIIOB); U3y4eHUE Mojienei
KPUCTAJUTMYECKUX  peméTok  anmaza, rpadura, QymiepeHa;
O3HAKOMJIEHHE C MPOLECCOM aJcopOLMM PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHUBOras3a; MOJy4YEHUE,
coOupaHue, pacrlo3HaBaHUE W M3yYCHUE CBOWMCTB YTIJIEKHCIIOTO Tasa;
MPOBEJICHUE KAYeCTBEHHBIX PEAKIUil Ha KapOOHAT- U CHUITMKAT-HOHBI
U U3YYCHHE TPU3HAKOB WX MPOTEKAaHUS; O3HAKOMIICHHE C
NPOAYKIHEH CUJIMKATHOM MPOMBIIUIEHHOCTH; pelenue
OKCIIEPUMEHTANBHBIX 3a7a4 Mo TeMe «BaxHele HeMeTalIbl U UX

COCOAUHCHUS»

MeTannsl 1 ux COCOAMHCHUA

3.1

OO0mass xapakTepUCTHKa XUMHYECKHX JJIEMEHTOB — METalIOB Ha
OCHOBAHUHN HX IIOJIOKCHUS B HepHOI[quCKOﬁ CUCTEMEC XUMUYECCKUX
snemenToB J[.M. MenneneeBa u cTpoeHust aroMoB. CTpoeHue
METAJJIOB. Metammueckas CBs3b )41 METAJJIIMYCCKaA
KPUCTAJUIMYECKasl PEIIETKA. DIEKTPOXUMHUUYECKUN PNl HAMPSHKEHUN

MCTAJIJIO0OB
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Ou3ndyecKkue U XUMHYECKHE CBOWCTBAa MeTauioB. OOIue crocoOsl
MoJTly4yeHus: MeTayuioB. [IoHATHE O KOPPO3UHM METAIJIOB, OCHOBHBIE
crnocoObl 3amMThl UX OT Koppo3uu. CriaBbl (CTajlb, YYTYH,
TIOpATIOMUHHMK, OpoH3a) W WX TpPUMEHEHHE B OBITY U

MMPOMBINIJICHHOCTH
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[Ilenounble Metaiuibl: moJoxkeHue B llepuoamyeckoir cucreme
xuMmudeckux sneMeHtoB .M. MenneneeBa; CTpoeHUE HMX aTOMOB;

HaxXOoXJeHHe B mpupoje. Ou3nyeckue U XMMHYECKHUE CBOWCTBA (Ha




npuMepe HaTpus U Kainusi). OKCUIbl U THAPOKCHUIBI HATPUS U KaJHsl.

[IprMeHeHne MEeT0YHbIX METANIOB U KX COCTUHEHUN

3.4

[Ilenouyno3eMenbHEIE METaJIbl MarHui M KaJbI[UM: IIOJIOXKEHHE B
[Tepuonnueckoi CHUCTEME XUMHYECKUX 3JIEMEHTOB J.N.
MeHnpneneeBa; CTpOGHHME HUX AaTOMOB; HAXOXJIEHUE B MPUPOJE.
duznyeckne ©W XHUMHYECKHE CBOWCTBA MAarHusg ©  KaJIbIMA.
Baxneitmue coeguHeHus Kaublus (OKCHUJI, THUIPOKCHUJ, COJH).

JKEcTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHCHHS

3.5

AmomuHuii: mnojoxxkenne B Ilepuonnyeckoil cucTeMe XUMHUYECKUX
anemeHtoB J[.M. MeHneneeBa; CTPOCHHE aTOMa; HAxOXKJICHUE B
npupoge. Duznyeckue ¢ XUMHUYECKHE CBOMCTBA  allFOMUHUSL

AmM(oTepHbIe CBOWCTBA OKCHJIA U TUPOKCHIA ATFOMHHUS

3.6

Kenezo: mnonoxenue B Ileproguueckoit cucTeMe XHUMHUYECKUX
snemeHToB JI.MI. MeHneneeBa; CTpoeHHE aTroMma; HaxOXIACHUE B
npupoge. dusnyeckue U XUMHUECKUE CBOMCTBa »xene3a. OKCUIBL,
ruapokcuabl U conu xxeneza(ll) u xenesa(lll), ux cocras, cBoiicTBa

MOJIy4CHUE

3.7

XVUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMyu METaJNIOB U
CIJIaBOB, WX (PU3MYECKUMHU CBONCTBAMH;, H3Y4YCHHE PE3yJbTaTOB
KOPPO3UH METAILJIOB (BO3MOXKHO HCIIOJIb30BAHKME BHIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHJA KaJIbIMs W HATPUS C BOAOU
(BOBMOXXHO HCHONB30BAaHHWE BHJIEOMATEPUANIOB); HCCIEIOBAHUE
CBOWCTB KECTKOM BOJIbI; IMpollecca TOPEHHS XKeje3a B KHUCIOPOJe
(BOBMOXXHO  HWCIOJIb30BAaHHE  BUJEOMATEPHANIOB);  MPU3HAKOB
MPOTEKAaHNsI KAaYECTBEHHBIX pEaKIMid Ha HOHBI (MarHus, KajbIlus,
amromuHus, nuHka, xeneza(ll) u xenesa(lll), mequ(ll); HabmroneHme
¥ OINKMCAaHHWE TMPOIECCOB OKPAITUBAHMS IJIAMEHM HOHAMHU HATPUS,
KaJIdsl ¥ KaiblUs (BO3MOXKHO HCIIOJIB30BAHHE BUJIEOMATEPHUAIIOB);
ucciaenoBaHue aM(pOTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHS U
TUAPOKCHIA IIMHKA;, PEIICHHE HKCICPUMEHTAIBHBIX 3a/lay MO0 TEeMe

«BaxHennme MeTayuibl U UX COEIUHEHUSD)

XuUMUS U OKpYyXKaronias cpeaa

4.1

Hosrlie Mar€puajibl W TEXHOJOI'MH. BemecrBa u Marc€puajibl B




MOBCETHEBHOM JKU3HU YeJOBEKa. XHUMHUS U 300poBbe. be3omacHoe
UCIIOJIb30BaHNE BEIIECTB U XMMHMUYECKHUX peakiuii B ObiTy. IlepBas

IMoOMOIIb IMPU XUMHUYECKUX OXKOraX U OTPABJIICHHUAX

OCHOBBI 3KOJIOTUYECKOM TI'PaMOTHOCTU. XMMHUYECKOE 3arps3HEHHE

okpyxatomieit cpenbl [1/IK. Posib XuMuu B pemieHUH SKOJIOTMYECKUX

4.2 npobnem. [IpupomHble  MCTOYHUKH  YIJIE€BOAOPOAOB  (YroJib,
MPUPOIHBIN ra3, HePTh), MPOAYKTHI UX MEPEPaAOOTKH, UX POJIb B OBITY
U TIPOMBILIUIEHHOCTH

n XUMHYECKUNA OKCIEPUMEHT: U3ydeHHuEe O0Opa3IoB MaTepHuajoB

(cTek1o, cIIaBbl METAJIIIOB, ITOJIMMEPHBIE MaTEPUAIIbI)




IHPOBEPAEMBIE HA OI'D 1O XUMHUHU TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHO
OBPA3OBATEJBHON ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

Kon
nposepst
€MOoro
TpedoBa
HHUA

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbI OCHOBHOI0 00111ero 00pa30BaHUsI HA OCHOBE
oIrocC

IIpencrasnenue:

1.1

O MO3HABa€MOCTH SIBJICHUN NPUPObI, TOHUMaHUE 00bEKTUBHOM
3HaYMMOCTH OCHOB XMMHYECKOM HayKH Kak o00JacTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOILIeH KyJIbTyphl
U TPaKTUYECKOW  NEATEIbHOCTH 4YEJIIOBEKA B  YCIIOBUAX
COBPEMEHHOI'0 OOILECTBa; MOHUMAHHWE MECTa XUMHUH Cpeau

JPYTHUX €CTECTBEHHBIX HAyK

1.2

O  Hay4yHbIX  METOJaxX  IIO3HAHWA, B  TOM  YHCIE
JKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METOHAX HCCIIECIOBAHUS
BEIIECTB W  H3YyYCHHUs] XUMUYECKMX pEaklui; yMEHHE
UCIOJB30BATh MOJAETH Ui OOBSICHEHUS CTPOEHHUS aTOMOB H

MOJIEKYJI

1.3

o chepax mpodeccHOHAIBHONW ACATEIHHOCTH, CBS3aHHBIX C
XUMUEH U COBPEMEHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMU Ha
JTOCTHKEHUSIX XMMUYECKON HAYKH, YTO MO3BOJIUT 00Y4aIOIIUMCS
paccMaTpuBaTh  XMMHIO Kak  chepy cBoed  Oymymieit
npodecCHOHAIbHON  NeATeNhbHOCTH U CAENaTh OCO3HAHHBIN
BBIOOp XMMHMM KaK MPO(UILHOrO MpeaMeTa MpHU IMepexoie Ha

YPOBEHB CpeIHEro 00IIero 00pa3oBaHUs

Biagenue cucreMoi XUMUUYECKUX 3HAHUN U YMEHUE IIPUMEHSTh

CUCTEMY XUMHUYCCKUX 3H3HPII>1, KOTOpas BKIIHOYACT:

2.1

Ba)KHEHUININE XMMHYECKHE IOHATHS. XUMHUYCCKUN JJICMCHT, aTOM,

MOJICKYJIa, BCIICCTBO, ITPOCTOC U CJIOKHOC BCIICCTBO, OAHOPOAHAA




M HEOJAHOpPOJHAs  CMeCh, OTHOCUTEIbHbIE  aTOMHas M|
MOJICKYJISIDHAsT MaccChl, KOJHMYECTBO BEIECTBA, MOJb, MOJISpHAs
Macca, MOJSIPHBIH OOBEM, OKCHI, KHCJIOTa, OCHOBaHHWE, COJb
(cpemusist), XMMUYECKasi PEaKIusl, PEaKIi COSTUHECHUS, PeaKIIH
Pa3NIOKEHNS, peaKkMy 3aMElICHHs, pPeakluy OOMeHa, TEIUIOBON
3 deKT peakiuu, 3K30- U SHIOTEPMUYECKHIE PEaKIlih, PacTBOD,
MaccoBas 1011 XUMUYECKOTO 3JIEMEHTa B COCIMHEHHH, MacCOBast
J0JI ¥ TIPOLIEHTHAs! KOHIIGHTpAIMs BEIECTBA B PACTBOPE, AP0
aToMa, DJICKTPOHHBIA CJIOW aToMa, aTOMHas OpOWTalb, Paguyc
aToMa, BaJICHTHOCTh, CTENICHb OKHUCIICHHS, XUMHYECKas CBSI3b,
ANIEKTPOOTPHUIIATENILHOCTD, MOJISIPHAS W HETOJSIpHAsk KOBAJICHTHASI
CBSI3b, MOHHAS CBS3b, METAJUIMYECKAsl CBSI3b, KPUCTAJUTHYCCKAS
pemérka (aToMHas, HMOHHAs, MeETaJUTMUecKas, MOJICKYJIspHasi),
WOH, KAaTWOH, AaHWOH, OJJIEKTPOJIUT W  HEIJIEKTPOJIHT,
ANIEKTPOJIUTUYECKAs] JUCCOLMAIS, PEAaKUUH HOHHOro OOMeHa,
OKHCITUTEITbHO-BOCCTAHOBUTENFHBIE ~ PEAKIUH, OKHUCIHUTEIh U
BOCCTAaHOBHTENb, OKHCIICHHE W BOCCTAHOBIICHUE, JJICKTPOJIU3,
XMMHYECKOE paBHOBECHE, 00paTuMble U HEOOpaTHUMbIE pEaKIIMy,
CKOpPOCTh XMMHYECKOW peakuuu, katanuzatop, 1K, xopposus

MCTaJIJIOB, CIIJIABbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMUU: 3aKOH COXPAHEHUS MAacChl,
nepuonuueckui 3akoH [[.M. MeHneneeBa, 3aKOH TMOCTOSHCTBA

cocCTaBa, 3aKOH ABoraz[po
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TEOPUU XHMHMHM: aATOMHO-MOJIEKYJISIDHAs — TEOpHUs, TEOpUs

AIEKTPOJIUTUYECKON AUCCOLHAITTT

Brnanenue ocHOBaMM XMMHUYECKOM TPaMOTHOCTH, BKJIFOYAIOIIICH:

3.1

yMEHHE TIPaBWJIBHO HCIOJb30BaTh HM3Y4YCHHBIC BEIIECTBA U
MaTepHualbl (B TOM YMCIIe MUHEpAJIbHbIC YIOOpeHHs, METAILIBI U
CIIaBBI, MPOAYKTHl TEepepadOTKH NPUPOJHBIX HCTOYHHKOB
yIJI€BOAOPOAOB (YIyig, HPUPOAHOTrO rasza, He(pTH) B OBITY,
CEIIbCKOM XO3SHCTBE, Ha MPOU3BOACTBE U TOHMMAHHNE 3HAYCHHS
KHUPOB, OCNIKOB, YIJIEBOJIOB JJIsi OpraHM3Ma 4YeloBeKa; yMEHHE
IPOTHO3MPOBATH BIMSHHUE BEIIECTB M XUMHUYECKHX ITPOIIECCOB Ha

OpPraHM3M Y€JIOBEKa U OKPYKAIOUIYIO IPUPOIJHYIO CpEy




3.2

YMCHUC HUHTCIPUPOBATL XHMHUUCCKHUEC 3HAHUA CO 3HAHUAMU

JpYTrUx y4eOHbIX MPEeIMETOB
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HajJU4Me ombITa paboThl C  Pa3IUYHBIMH  HCTOYHHKAMU
uHbpopMaud MO XUMUU (HAy4dHass M HAy4YHO-TIOMYJsApHas

JUTepaTypa, cI0oBapy, CIPaBOYHUKHU, UHTEPHET-PECYPCHI)
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yMeHHE OOBbEKTHBHO OIICHMBATh MH()OPMAIIMIO O BEIIECTBAX, HX
MPEBPALCHUSAX U TMPAKTUYECKOM TMPUMEHEHHH U YMEHUE

HCIIOJI30BaTh €€ AJIg PCIICHU A y‘-Ie6HO-H03HaBaTCJIBHBIX 3aga4

Brnanenne ocHOBaMU MOHATUHWHOIO arapara ¥ CHMBOJIUYECKOTO
SA3blKa XUMHHM JUIS COCTaBlieHUS (OpMyJd HEOpraHM4eCcKHX
BEIIECTB, YPAaBHEHHN XUMHUYECKUX PEAaKUUW; OCHOBaMH

xumuyeckor HomeHkIaTypbl (IUPAC u TpuBHanbHoO)

YMmeHue  OOBSCHATH  CBA3b  TOJOXKEHMS  DJIEMEHTa B
Ilepuoguueckoil CHUCTEME € YMCIOBBIMU XapaKTEPUCTHUKAMU
CTPOEHHS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa,
o0Iee YHUCIO 3JIEKTPOHOB), PaCIpeleIeHUEM 3JIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM AaTOMOB HEPBBIX TPEX TMEPUOJOB,

KaJIud U KaJIbIIUA

IIpeacraBieHue O IEPUOAUYECKOM 3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (pagmyc aToma,
ANEKTPOOTPHULATEIBHOCTD), IMPOCTBIX U CIOXKHBIX BELIECTB OT
MOJIOXKEHUs deMeHTOB B Ilepuomuueckoi cucreme (B Majbix
NepuoJax M IVIABHBIX MOATPYIIAx) U 3JIEKTPOHHOI'O CTPOEHUs

aToMa

YMeHue kraccupuipoBaTh:

7.1

XHUMHUYCCKUE JICMCHTHI

7.2

HCOPraHMYCCKHUE BCIICCTBA

7.3

XUMHNYCCKUEC pCaKIIUn

YMeHue onpeaensiTh:

8.1

BaAJICHTHOCTb MW CTCIICHb OKHCICHHA XHMHYCCKHX DJJICMCHTOB,

3aps] MOHa

8.2

BHUJI XUMUYECKOU CBA3U U TUIl KPUCTAUIMYECKOU CTPYKTYpHI B




COCANMHCHUAX

8.3

XapakTep cpelbl B BOJIHBIX pacTBOpax BeHIeCTB (KUCIOT,

OCHOBaHUM)

8.4

OKHCJIIMTEIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepru3oBaTh U3NUECKHE U XUMUYECKHE CBOMCTBA:

9.1

MPOCTHIX BEHIECTB (KUCIOPOJ, O30H, BOJOpO., rpadur, ammas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIWil, MarHui,

KaJIbIIUH, aJTFOMUHHM, JKEJI€30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOAOPOMA, OKCHUIBI U THAPOKCHbI
Metamio [-IIA rpynm, amomunus, menu (II), nunka, sxenesa (11
u III), oxcumer yraepoma (II u IV), xpemuus (IV), azora u
dochopa (I u V), ceper (IV u VI), cepuucras, cepnas,
a3oTucras, a3oTHas, ¢ochopHas, yYrojabHas, KpEeMHHEBas

KHCJIOTa ¥ UX COJIN)

9.3

MNPOTHO3UPOBATE U XAPAKTCPHU30BATH CBOMCTBA BCIICCTB B
3aBUCHUMOCTHU OT UX COCTaBa U CTPOCHUA, IPUMECHCHUC BCIICCTB
B 3aBHCHMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUSA

XUMHYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHIX

10

YMeHHe COCTaBIsATh MOJEKYJISpHbIE W HWOHHBIE YpaBHEHHS

pEeaKLHuii, B TOM YHCIIE:

10.1

peakuuii HFOHHOTO OOMeHa

10.2

OKHUCJIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ

10.3

WJUTFOCTPUPYIOIIUX XMUMHUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB

(Tpyrim) HEOPTaHMYECKUX BEIIECTB

10.4

MOATBCPKAAIOIUX 'CHETUYUCCKYIO B3AMMOCBA3b MCXKAY HUMU

11

YMeHue BBIYUCITE (IPOBOAUTH PACUETHI):

OTHOCHUTENIbHYIO MOJIEKYJSPHYIO U MOJSIPHYIO MaccChl BELIECTB,

MacCCOBYIO JOJIIO XUMHUYCCKOI'0 3JICMCHTA B COCAUHCHUU

11.2

MacCCOBYIO JOJIIO BCIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €0 Maccy, 00bEM Ta30B

11.4

MO0 YpaBHCHUAM XUMHYCCKUX peaKHHﬁ 1 HaXO0AUTh KOJIMYCCTBO




BEIIECTBA, 00BEM U Maccy peareHTOB WM MPOIYyKTOB PeaKLUn

12

Bnanenue (3HaHune OCHOB):

12.1

OCHOBHBIMM METOJaMHM HAy4YHOTO TI03HaHus (HaboJeHue,
U3MEpPEHUE, HKCIEPUMEHT, MOJEINPOBAHUE) IMpPU H3YyUYEHUU
BEUIECTB M XMMHMUYECKUX SIBJICHHI; yMeHue chopMynnpoBaTh

mpoOJIeMy | MPEATIOKUTh YTH €€ pereHHs

12.2

0e30macHOi pabOThl C XUMHUYECKUMHU BEIIECTBAMH, XUMUYECKON

MOCY/I0H M JIa0OpaTOPHBIM 000PYIOBAaHHEM

12.3

nmpaBWjaMd  Oe30macHoOro  oOpaleHuss ¢ BEIIeCTBaMH,
UCTIONI3YEMBIMH B TOBCEAHEBHOW  JKM3HH, TpaBUIIAMU
MOBEJICHNUS B IEJISIX COEpe)EHUs 3I0POBbS U OKPYKAIOIICH
MIPUPOJHON Cpelibl; MOHUMAaHUE Bpeaa (0MacHOCTH) BO3JAEHCTBUS
Ha JKHUBBIC OPTraHU3MBI ONpPENETEHHBIX BEIIECTB, CIOCOOOB

YMCHBIICHUA U MMPECAOTBPAILLICHUA UX BPCAHOT'O BO3ﬂCﬁCTBHH

13

Hanmune IMPAKTUYCCKUX HaBBbIKOB IJIaHUPOBaHUA n

OCYHICCTBJICHUA CICAYIOIMNX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

M3y4eHHEe U omnucaHue (U3NYECKUX CBOWCTB  BEUIECTB;
O3HaKOMIIEHHE C (DU3MYECKUMH W XUMUYECKUMH SIBICHUSIMU,
OTIBITHI, WUTIOCTPUPYIOLIUE MPHU3HAKU MPOTEKAHUSI XUMHYECKUX

peaxkuuit

13.2

U3y4eHHe CIIOCO00B pa3JeNieHus cMecel

13.3

IIOJIyUEHUE KHUCIIOpPOAA M H3YYEHHE €ro CBOWCTB; IOJIy4YEHHUE
BOJIOPOAA M HU3Y4YEHUE €ro CBOWCTB; IMOJYYEHUE YTIEKHUCIOrO
ra3a 4 U3y4eHHE €ro CBOMCTB; MOIYYEHHE aMMHUAKa U U3y4eHUe

€ro CBOICTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MACCOBOM JOieH

pacTBOPEHHOTO BEILIECTBA

13.5

NpUMEHEHHE  HWHAMKATOpOB  (JIakMyca, METHJIOpaHXkKa H
dbeHondTanenHa) I ONpENENCHUs XapakKTepa Cpeabl B

pacTBOpaxX KUCJIOT U LIEJI0YEN

13.6

HUCCJICAOBAaHNE M OIIMCAaHHE CBOMCTB HCOPraHN4YCCKHUX BCIICCTB
pa3IMdHbIX KJIaCCOB; H3YYCHUC BSaHMOHCﬁCTBHH KUCIIOT C

METalJlaMU, OKCHJaMu METAJLJIOB, PacTBOPpHUMBIMU u




HEPACTBOPUMBIMU OCHOBAaHUSIMU, COJIIMU, MOJIy4YCHHUC
HEPAaCTBOPUMBIX OCHOBAHMI; BBITECHCHHE OIHOTO MeTaylla
APYTUM U3 pacTBOpa COJIM; MCCIIEOBaHNE aM(pOTEPHBIX CBOICTB

THAPOKCHJIOB ATFOMUHHMS M IITHKA

13.7

pelIEHHE JKCIEPUMEHTABHBIX 3aiady no TemaM: «OCHOBHBIE
KJIACChl HEOPTaHWUYECKHX COCIUHEHUID; «DJIEKTPOIUTHYECKAs
Jucconyanusy; «BaxHellne HeMeTallIbl U UX COSANMHCHU»;

«Baxuenme MeTayIbl U UX COSTUHEHUS)

13.8

XMMHYECKHE OSKCICPUMEHTHI, WIIIIOCTPUPYIOIINE HPU3HAKU
MPOTEKaHUs pPeaKUUii HOHHOTO OOMEHa; KaueCTBEHHBIEC PEaKIIuu
Ha TIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHUJ-,
Opomuna-, nomuna-, cynbdar-, ¢ocdar-, xKapOOHAT-, CHIUKAT-
aHWOHBI, THJIPOKCHI-WOHBI, KaTHOHbI aMMOHHUS, MarHus,
KallbIusl, ATIOMUHUS, kene3a (2+) u xeneza (3+), meau (2+),

LIUHKA

14

VYwmMenue:

14.1

NPEICTABIATh PE3YJIbTaThl SKCIIEPUMEHTa B (OopMe BBIBOJIOB,
JI0Ka3aTebCTB, IPa(UKOB U TAOJIUI U BBISBIISATH SMIIUPUUYECKHE

3aKOHOMCPHOCTH

14.2

YCTaHABIMBATh  CBSI3M  MEXJAYy peabHO  HaOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSIMA U TPOLECCAMU, MPOUCXOASAIIMMHU B
Makpo- M MHUKpPOMHpE, OOBSACHATH MPUUYUHBI MHOT000pa3us

BCIICCTB




HEPEYEHD 2JIEMEHTOB COLEPKAHUA, ITPOBEPAEMBIX
HA OCHOBHOM I'OCYJAAPCTBEHHOM 9K3AMEHE I10
XUMHUHAN

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 HepBOHa‘-IaJII:HBIG XUMHUYCCKUC ITOHATUA

1.1 Uucrele BemecTBa U cmecr. CriocoObl pa3iesieHus cMeceit

12 ATOMEI )51 MOJICKYJIBI. XHUMHUYECKHE 9JICMCHTBI. CuMBOJIBI
XHUMHUYCCKHX 3JICMCHTOB. HpOCTBIC " CJIIOXKHBIC BEUICCTBA.

13 Xumudeckass  ¢opmyna. BaleHTHOCT  aTOMOB  XMMHYECKHX

3r1eMeHTOB. CTEeHb OKHUCIIEHUS

3aKOH IOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTENbHAs aTOMHAs
1.4 Macca. OTHocuTenbHas MOJEKyJsgpHas Macca. MaccoBas JoJist

XHUMHUYECKOI'O 3JIEMCHTA B COCAUHCHUU

KomnuectBo BemecTBa. Monb. MonspHast macca. MosisspHbIH 00bEM
1.5 razoB. B3auMMOCBSI3b KOJHWYECTBA, MAcCChl W 4YHUCIA CTPYKTYPHBIX

€IMHMUI BEILIECTBA

Du3nyecKue U XUMHUYECKUE SIBICHUA. XUMHUUYECKas pEaKUus U €€
1.6 IPU3HAKU. 3aKOH COXPAaHEHMsS MacChl BELIECTB. XUMHYECKHE

yYpaBHEHUS

Ilepuognueckuit 3axkoH u llepuomuyeckas cucremMa XHMHYECKUX

snemenToB .M. MenneneeBa. CTpoeHHue aTOMOB

[lepuonnueckuii 3akoH. Ilepuomnyeckas cucTeMa XHUMHUYECKUX
2.1 snemenToB J[.MI. MengaeneeBa. Ilepuoasl u rpynmbl. PU3HYECKUT

CMBICJI IIOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOJA U TPYIIIIBI HIIEMEHTA

Ctpoenue atomoB. CoctaB aTOMHBIX sjaep. M30Tombl. DJIEKTPOHBI.
2.2 CtpoeHune 3JeKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMHUYECKHUX

anemeHToB llepuoanueckoii cucremsl .M. MenneneeBa

3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XHUMHUYECKHX 3JIEMEHTOB
53 NepBBIX TPEX TMEpPHOJOB, Kallus, KajblMs (paauyca aToMOB,

SJICKTPOOTPUIATCIIBHOCTH, MCTAUIMYCCKUX W HCMCTANIMYCCKHUX

CBOMCTB) W WX COCAMHEHHWH B COOTBETCTBHH C TMOJIOKEHUEM




37EMEHTOB B [leproanueckoil CUCTEME U CTPOCHUEM UX aTOMOB

Crpoenue BemiecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHas (MOJsipHAs M HEMOJIApHAs) CBA3b.
DNEKTPOOTPULIATENILHOCTh XUMHYECKUX 3JeMEHTOB. MOHHas CBS3b.

MeTannudueckasl CBI3b

3.2

Tunst KPUCTAIITUYECKUX peméToK (aTromHas, MOHHA,
METaJUIM4ecKasi), 3aBUCUMOCTb CBOMCTB BELIECTBA OT THIA

KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMHUYECKOU CBSI3U

Baxuerime mpeacTaBUTENN HEOPraHUYECKUX BelecTB. Hemeranbl

U UX COCAUHCHUA. MerTaminl 1 uX COCIUHCHUA

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPTraHMYECKHX COCTUHEHUI:
OKCHJIOB (cosieo0pa3yrolye: OCHOBHBIC, KUCIOTHBIC, aM(pOTEPHBIE) U
HecolieoOpa3yroIue; OCHOBaHWM (IIETOYM U HEPACTBOPUMBIC
OCHOBaHUs); KHCIOT (KUCIOPOACOJEpKAIMUEe W OECKHUCIOPOIHEIE,

OJIHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CpETHUX U KUCIBIX)

4.2

@u3nyeckue M  XMMHYECKHE CBOWCTBA IMPOCTBIX  BELIECTB-
HEMETAJUIOB: BOJOPOJIA, XJOpa, KUCIOpoaa, cepbl, azora, docdopa,

yriaepoaa, KpeMHUs

4.3

®u3nueckue U XMMUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-METAIOB:
JUTHUS, HATPUSA, Kajus, MarHus W KaJIbIMs, AJTIOMUHMS, Kele3a.

DNEKTPOXUMHUUECKHUH psijl HANIPSHKEHUM METaJIIOB

4.4

Pu3nyeckue M XUMHYECKHE CBOMCTBAa BOAOPOIHBIX COEIMHEHUM

HEMETAaJIOB: XJIOPOBOJOPOA, CEPOBOAOPOIa, aMMHUAKA

4.5

dusnyeckue W XUMHYECKHE CBOWCTBA OKCHJIOB HEMETAJUIOB: CEpBI
v, VI, azora(ll, 1V, V), docdopa(ll, V), yraepoma(ll, IV),

kpeMuusA(1V). [TonydeHne oKCHI0B HEMETAIIIOB

4.6

XuMHUYecKre CBOMCTBAa OKCHAOB: MeTawioB [A-IIIA rpynn, uuHKa,

meau(Il) u sxeneza(Il, I1I). IlonyueHne okcuaoB METAIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHHMM M aM(OTEpHBIX TMIPOKCUIOB (HA
pUMepe TUIPOKCHIOB aTIOMHHMA, dKene3a, IuHKa). IlomydeHue

OCHOBaHMU M aM()OTEPHBIX THIPOKCHIOB

4.8

OOmme  XMMHUYECKHEe CBOWCTBA  KHCIOT:  XJOPOBOJOPOJHOM,




CEpOBOJIOPOAHON, CEPHHUCTOM, CEpHOH, a3o0THOU, (ochopHON,
KpeMHHEBOM,  yrosbHOW.  OcoOble = XHMHUYECKHE  CBOWCTBA

KOHIIEHTPUPOBAHHOM CEpHOM U a30THOM KHUCHOT. [lomydeHue kucior

4.9

OO6ume xuMHuYecKkue cBoicTBa cpeHux coneil. [lomyuenue comneit

4.10

[lonyuyenne, coOupaHue, pacrmo3HaBaHHWE BOAOPOJAA, KHCIOPOA,

aMMMaKa, yrJIeKHCIIOro rasa B JIabopaTopuu

4.11

[lonyyenue  amMmuaka, CEpHOM W a30THOM  KHCIOT B

npoMbIIeHHOCTH. OO0IIHe CriocoObI MOIy4YeHNs METAIJIOB

4.12

I'ereTnueckas cBI3b MEXKAY KilaCCaMM HEOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKIIUU

5.1

Knaccnpukanuss XUMUYECKHX pEaKIUi 10 Pa3IUYHBIM MPU3HAKAM:
II0 YHCIy M COCTaBy YYacCTBYIOIIMX B peEaKUHU BEIIECTB, IIO
TerioBOMy d(dexTy, Mo HU3MEHEHUIO CTENEeHEH OKHCICHHS

XUMHUYCCKUX DJICMCHTOB

5.2

TennoBoit  3DdexkT XUMUYECKOH peakiuud, TEPMOXUMHUUYECKUE
ypaBHEHHsI. JK30- M SHIOTEPMHUYECKUE PEaKIHH. TepMOXUMUYECCKHE

YpaBHEHUS

53

OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKkuunu. OxucauTenn n
BOCCTaAaHOBHTCIIH. Hpoueccm OKHCIICHUA n BOCCTAaHOBJICHUSI.

DNEKTPOHHBIN OaJlaHC OKUCITUTEIFHOBOCCTAHOBUTEIHLHOM PEAKITUI

54

Teopust snekTponuTHueckoil auccounanuu. KaTHOHBL, aHUOHBI.
DNEKTPOIUTHl U HEANEKTPOJIUThL. CHIIbHBIE U Clla0ble 3IEKTPOIUTHI.

CreneHs IUCCOIMAIINA

5.5

Peakunu moHHoro ooMeHa. YciaoBUsl MPOTEKAHUs pEaKIUil HOHHOTO

oOMeHa, MOJTHbIE ¥ COKpAIIEHHBIE HOHHBIE YPAaBHEHUS PEaKIUil

XUMUS U OKpY)Karomas cpeaa

6.1

BemectBa u Marepuasibl B MOBCEJHEBHOM JKM3HM YEJIOBEKA.
Be30HaCHOG HCIIOJIBb30BAHUEC BCILICCTB U XUMHUUYCCKUX peaKI_II/Iﬁ B
nabopatopun u ObITy. IlepBas moMoOIIs MPU XUMHUUECKUX OXKOTAaX M

OTpPAaBJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKPY>KaIoIIeH cpeibl (KUCIOTHBIE TOXKAM,

3arpsi3HCHWE TOYBBI, BO3IyXa U BOJOEMOB), CIOCOOBI  €ro




MMpeaoTBpaIlICHUA Hpe;[eana;I A0IMyCTHMAasA KOHLUCHTpalus BCIICCTB
(ITIK). Posb xuMum B pelIeHUH SKOJIOTHUECKHUX MPOOJIeM. Y CUieHre

NMapHUKOBOTO (D deKTa, pazpylieHne 030HOBOTO CJIOS

[Ipumenenue cepel, azora, (ocdopa, yriepoaa, KpeMHUS U HX
COeMMHEHNH B OBITY, MEOUIMHE, MPOMBIIUIEHHOCTH M CEIBCKOM

xo3siicTBe. [lpuMeHeHHe MeTalsiIoB M CIUIaBOB (CTaib, YYTYH,

63 JTIOpATIOMUHHMM, OpoH3a) B OBITYy W TPOMBIIUICHHOCTH WX
coenuHeHui. [loHsATHE O KOPPO3MHM METAIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI UX OT KOPPO3HUH
[IpuponHble MCTOYHHMKH YIJIEBOAOPOJOB (Yrojib, MPUPOAHBIA Ta3,

6.4 He(Th), TPOMYKTHI MX TepepaboTku (OCH3WH), UX POJb B OBITY U
MPOMBINIICHHOCTH
[lepBoHauanbHble TOHATHA 00 OPraHUMYECKUX BEIIECTBaX Kak o

65 COEIUHEHMSIX yriepofa (MeTaH, 3TaH, STWJIEH, aleTHIeH, 3TaHOJI,

' TIIMIEPUH, YKCyCHasi KucioTa). [loHsTHe O OMONOTHMYECKH BaKHBIX
BEIIECTBAX: KHpax, OeJKax, yrieBoiaX — U UX poJIii B )KU3HHU YeJIOBEKa

7 Pacuérsr:

7.1 o ¢popMysiaM XUMHYECKUX COSTUHECHUM

7.2 Macchl (MacCoBOM) OJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3 10 XMMAYECKHUM YpPaBHEHUSAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VI YYHEHUKA

METOIUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






